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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to novel polynnerizable connpounds, polynner connpounds and block polymer 
compounds useful as various functional materials. The present invention also relates to compositions using the same, 
as well as image-forming methods and image-forming apparatuses using the same. Specifically, the present invention 

10 relates to recording materials using the above compound with a solvent or dispersion medium, ink compositions or 
toner compositions using the above compound with a colorant, as well as various image-forming methods and appa- 
ratuses using such compositions. 

Related Background Art 

15 

[0002] Various ink or toner compositions have been prepared dissolving or dispersing a colorant in a medium, and 
for this purpose, various polymer compounds have been preferably used such as styryl, acrylic and methacrylic poly- 
mers. In production of solvent- or water-based colorant compositions, improvement of dispersibility of the colorant, e. 
g., pigment, has been tried using a polymer compound preferably those having an ionic functional group. 
20 [0003] Meanwhile, polymer compounds having a polyvinyl ether main chain are known to be polymer materials having 
a flexible polymer chain. Heretofore, however, few attempts have been made to incorporate an ionic functional group 
to the monomer unit of a polymer compound. Only the following documents 1 and 2 describe several carboxylic acids 
and esters thereof as potential compounds for this purpose. At present, more stability is required for such a compound, 
as well as higher dispersibility and stability in a composition. 

25 

1 . Journal of Polymer Science, Part A, Polymer chemistry, vol.27, pp.3303 to 3314 (1989) 

2. Pure Applied Chemistry, Vol.A36, No.3, pp.449 to 460 (1999) 

SUMMARY OF THE INVENTION 

30 

[0004] The present invention was made in consideration of the above conditions. The inventors of the present in- 
vention made this invention after the extensive study of the conventional techniques and problems involved therein. 
[0005] The following patent documents 1 to 12 are incorporated herein for describing the present invention: 

35 1. USP 4,723,129 

2. USP 4,740,796 

3. USP 4,463,359 

4. USP 4,345,262 

5. USP 4,313,124 
40 6. USP 4,558,333 

7. USP 4,459,600 

8. Japanese Patent Application Laid-Open No. 59-123670 

9. Japanese Patent Application Laid-Open No. 59-138461 

10. Japanese Patent Application Laid-Open No. 11-080221 
45 11 . Japanese Patent Application Laid-Open No. 11-322942 

12. Japanese Patent Application Laid-Open No. 11-322866. 

[0006] One object of the present invention is to provide a polymer compound and a block polymer compound suitable 
for achieving good dispersibility of a colorant or a solid for ink and toner compositions. 
50 [0007] Another object of the present invention is to provide a stable, novel polymerizable compound to produce the 
above polymer compound. 

[0008] Still another object of the present invention is to provide an image-fonning method and image forming appa- 
ratus that use a recording material such as ink and toner composition containing the above polymer compound. 
[0009] According to the first aspect of the present invention, there is provided a composition that comprises a polymer 
55 compound and a medium being a solvent or a binder resin, the polymer compound comprising a monomer unit repre- 
sented by the general formula (1): 



3 
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- ( CHa-CH ) - 

I 

O (AO). B (D)„ COOR 



wherein A is a straight-chain or branched all<ylene group of 1 to 15 carbon atoms with or without substitution; m is an 
integer of 0 to 30, and when m is 2 or more, A is the same or different each other; B is a single bond or an alkylene 

10 with or without substitution; D is an aromatic ring structure; n is an integer of 1 to 10, and when n is 2 or more, D is the 
same or different with each other; and R is a hydrogen atom, an alky! group with or without substitution, or an aromatic 
ring structure with or without substitution 

[0010] According to the second aspect of the present invention, there is provided a composition comprising a medium 
being a solvent or a binder resin, and a monomer unit represented by the general formula (2) 



- ( CHa-CH ) - 

I 

20 O (AO)a, B (D)„ COO M 



wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m is an 
integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or alkylene 
25 with or without substitution; D is an aromatic ring structure; n is an integer of 1 to 1 0, and when n is 2 or more, D is the 
same or different from each other; and M is a mono- or poly-valent metal cation. 

[001 1 ] The polymer compound comprising monomer units represented by the general formula (1 ) or (2) is preferably 
a block polymer compound, and the block polymer compound having a block structure of monomer units represented 
by the general formula (1) or (2) is preferably amphipathic. 
30 [0012] In relation to the first and second aspects, there is provided a composition comprising a block polymer com- 
pound and a solvent or a binder resin, wherein the block polymer compound has a main chain of polyvinyl ether and 
comprises monomer units of an organic acid of which pKa is 4.50 or less or a salt thereof. 

[0013] In relation to the first and second aspects, there is provided a composition comprising a block polymer, a 
solvent or binder resin and a colorant, wherein the block polymer comprises at least one monomer unit selected from 

35 the group consisting of carboxylic acid ester, carboxylic acid and carboxylic acid salt. 

[0014] The third aspect of the present invention is a recording material comprising a composition described above. 
[0015] According to the present invention, the recording material is a toner composition comprising a binder resin, 
a colorant, and a polymer compound or block polymer compound comprising monomer units represented by the general 
formula (1) or (2); or an ink composition comprising a solvent, a colorant, and a polymer compound or block polymer 

40 compound comprising monomer units represented by the general formula (1) or (2). 

[0016] In relation to the third aspect of the present invention, there is provided a recording method comprising a step 
of thickening the above composition by contacting the composition to hydrogen ions or metal cations. 
[0017] The present invention also provides an image-forming method characterized in that the above ink composition 
is deposited by ink-jet recording on a recording medium. 

45 [0018] According to the fourth aspect of the present invention, there is provided a polymerizable compound repre- 
sented by the general formula (3): 



CHg = CHO (AO)^ B (D)n COOR 

50 

wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m is an 
integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or alkylene 
with or without substitution; D is an aromatic ring structure; n is an integer of 2 to 10, and D is the same or different 
from each other; and R is a hydrogen atom, an alkyi group with or without substitution, or an aromatic ring structure 
55 with or without substitution. 

[0019] According to the fifth aspect of the present invention, there is provided a polymer compound comprising a 
monomer unit represented by the general formula (4): 
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- ( CH2 - CH ) - 

I 

O (AO)« B (D)„ COOR 



wherein A is a straight-chain or branched all<ylene group of 1 to 15 carbon atoms with or without substitution; m is an 
integer of 0 to 30, and when nn is 2 or more, A is the same or different from each other; B is a single bond or alkylene 

10 with or without substitution; D is an aromatic ring structure; n is an integer of 2 to 10, and D is the same or different 
from each other; and R is a hydrogen atom, an all<yl group with or without substitution, or an aromatic ring structure 
with or without substitution. 

[0020] According to the sixth aspect of the present invention, there is provided a polymer compound comprising 
monomer units represented by the general formula (5): 

15 

General Formula (5) 

- ( CH2-CH ) - 

I 

O (AO)„ B (D)n COO-M 

25 

wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m is an 
integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or alkylene 
with or without substitution; D is an aromatic ring structure; n is an integer of 2 to 10, and D is the same or different 
from each other; and M is a mono- or poly-valent metal cation. 
30 [0021] According to the seventh aspect of the present invention, there is provided a block polymer compound com- 
prising monomer units represented by the general formula (1). 

[0022] According to the eighth aspect of the present invention, there is provided a block polymer compound com- 
prising monomer units represented by the general formula (2). 

[0023] The block polymer compound comprising monomer units represented by the general formula (1) or (2) is 

35 preferably amp hi path ic. 

[0024] According to the ninth aspect of the present invention, there is provided a block polymer compound having a 
main chain of polyvinyl ether and comprising organic acid monomer units having pKa of 4.50 or less or salt thereof. 
The present invention provides a block polymer compound of polyvinyl ether structure, wherein at least one type of 
monomer unit selected from the group consisting of a carboxylic acid ester, carboxylic acid or carboxyl acid salt is 

40 present in the monomer units. Block polymer of the present invention is also called block copolymer 

BRIEF DESCRIPTION OF THE DRAWING 
[0025] 

45 

FIGURE is a block diagram illustrating a structure of an ink-jet recording apparatus. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
50 [0026] The present invention will be described in detail below. 

<Polymer compound contained in the first aspect of the present invention> 

[0027] The polymer compound to be contained in the composition of the first aspect of the present invention, com- 
55 prising monomer units represented by the general formula (1), is described in detail. 

[0028] More specifically, the monomer unit represented by the general formula (1) includes: 
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( CHz-CH ) - 

I 

OCHaCHaOPhCOOCaHa 



( CHa-CH ) - 

I 

OCHgCHaOPhCOOH 

( CH2-CH ) - 

I 

OCHaCHaOPhCOOCHa 



( CHa-CH ) - 

I 

OCHaCHaPhCOOCjHs 



( CHa- CH ) - 



OCHaCHaOPhPhCOOCaH. 

- ( CHs-CH ) - 

I 

OCHaCHaONpCOOCaHs 

( CH2-CH ) - 

I 

OCHjCHaCHaOPhCOOCaHB 



( CH2-CH ) - 

I 

OCHaCHjCHaOPhCOOCHa 



( CHj-CH ) - 

I 

OCHsCH (CH.) OPhCOOCaHB 
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( CHz- CH ) - 

I 

OCH2CH (CaHi) OPhCOOCaHB 

( CHz-CH ) - 

I 

OCHaCH (C3H7) OPhCOOQsHB 

■ ( CH2-CH ) - 

I 

O (CHzCHzOzPhCOOCaHT 

- ( CH2-CH ) - 

I 

0 (CHzCHsOzPhCOOCHa 

- ( CHz-CH ) - 

I 

O (CHzCHaOzPhCOOCaHs 

- ( CH2-CH ) - 

I 

O (CHaCHiOaPhCOOCaHB 

- ( CH2-CH ) - 

I 

O (CHaCHaOzNpCOOCaHs 

- ( CH2 - CH ) - 

I 

O (CHzCHaOaNpCOOCaHs 
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- ( CHz-CH ) - 

I 

0 (CHaCHzOaNpCOOH 

- ( CHz-CH ) - 

I 

OCHaCHzO (CH2)2PhCOOCHs 

- ( CH2 - CH ) - 

I 

OCHaCHaO (CHa)8PhC00CH3 

- ( CH2- CH ) - 

I 

OCHaCHaO (CHaXPhPhCOOCHa 

- ( CHa-CH ) - 

I 

OCHaCHaO (CHa)6NpCO0CH3 

- ( CHa-CH ) - 

I 

O (CHaCHaOoPhCOOCHa 

- ( CHa-CH ) - 

I 

O (CHaCHaO)7PhPhCOOCH8 

( CHa-CH ) - 

I 

OCHaCHaO (CHaCHaCHaO)2PhCOOCH8 

- (CHa-CH ) - 

I 

OCHaCHaOPyPhCOOCHa 
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- ( CHz-CH ) - 

I 

OCHiCHaOPyPhCOOCzHs 



- ( CHz - CH ) - 

I 

OCH2CH2O (CH2)2oPhCOO- M 



( CH2- CH ) - 

I 

0 (CHaCHaOa (CH2)2PhC00CaH6 



( CHa-CH ) - 

I 

O (CHaCHaOs (CHa)aPhCOOC2H8 



- ( CHa-CH ) - 

I 

O (CHaCHaOwPhCOOCaHs 



- ( CHa-CH ) - 

I 

O (CB,CHaO)»PhCOOCaH5 



( CHa- CH ) - 

I 

O (CHaCHaOa (CHa)«0PhC00C2H, 



( CH»-CH ) - 

I 

O (CHaCHaOs (CHa)70PhCOOC2HB 
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- ( CH2-CH ) - 

I 



O (CHaCHaO), (CH8)»0PhC00C2H8 



- ( CH^-CH ) - 

I 



O (CHaCHaOio (CH3),oOPhCOOC8HB 



- ( CHj- CH ) - 



O (CHaCHzO)« (CH8),50PhCOOCHB 



- ( CHz - CH ) - 

I 

O (CHaCHaOa (CH2)a,0PhC00CaH6 



- ( CHa-CH ) - 

30 I 

OCHaCHaCHaCHaCHaCHaCHaCHaO (CHa)20PhCOOC2H6 



- ( CHa - CH ) - 

I 

OCHaCHaCHaCHaO (CHa)80PhC00C2H6 

40 

- ( CHz- CH ) - 

I 

45 OCHaCHaCHaCHaO (CHa)40PhC00CaH5 



- ( CHa - CH ) - 

50 I 



OCHaCHaCHaCHaCHaCHaCHaCHaO (CHa)B0PhC00C2HB 



55 
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CHa - CH ) - 
I 

OCHaCHaCHaCHaCHsCHaO (CHa).0PhC00C2H5 



- ( CHa - CH ) - 

I 

OCR (CH,) CHaO (CHa)70PhCOOC2H5 



( CH2 - CH ) - 

I 

OCH (CHa) CHaO (CH8)80PhCOOCaH6 



( CHa-CH ) - 

I 

OCHaCH (CHa) O (CHa)ioOPhCOOCaHB 



( CHa-CH ) - 

I 

OCH (CaHs) CHaO (CHa)i80PhCOOCaH5 



( CHa-CH ) - 

I 

OCHaCH (CH,) O (CHa)a90PhC00CaH5 



- (CHa-CH ) - 

I 

OCHaCHaO (CHa)20PhC00PhH 



- ( CHz-CH ) - 

I 

OCHaCHaO (CHa)aOPhCOOCHaPhH 



- (CHa-CH ) - 

I 

OCHaCHaO (CHa)40PhCOOPyrH 
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- ( CHa-CH ) - 

I 

OCHaCHaCHaCHzO (CH2)60PyrCOOPhH 



- ( CH2-CH ) - 

I 

OCHaCHaO (CH2),0PhC00Ph (OCH3) 



- (CHa-CH ) - 

I 

O (CHaCHaOa (CH2)70PhCOOPh (OCRs) 



- (CHa-CH ) - 

I 

OCHaCHzO (CHa)80PhC00Ph (OCH3) 



CH ) - 
I 

OCH3CH2O (CHa)ioOPhCOOPh (OCH3) 



CH ) - 
I 

OCHaCHaO (CHa)iBOPhCOOPh (OCH,) 



CH ) - 
I 

OCHaCHaO (CHa)aoOPhCOOPh (OCH») 

wherein Ph is 1 ,4-phenylene or 1 ,3-phenylene; Py is 2,5-pirimidylene; 2,5-Pyr is pyridylene; and Np is 2,6-naphthylene, 
1 ,4-naphthylene or 1 ,5-naphthylene. 

[0029] In the general fornnula (1), preferably A is an alkylene group preferably of a carbon number of 2 to 10, and 
may be substituted with methyl, ethyl, propyl, phenyl or the like; 

m is an integer preferably of 1 to 10; 

B is methylene, ethylene, propylene, butylenes, pentylene, hexylene, heptylene, octylene or the like; D is phe- 
nylene, pyridylene, pirimidylene, naphthylene, anthranylene, phenanthranylene, thiophenylene, furanylene or the 
like; 

n is an integer of 1 to 5; and 



- ( CHa- 



— ( CHa — 



- ( CHa- 
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R is an alkyi group of a carbon nunnber of 1 to 10, or an aronnatic ring sucli as phenyl, pyridyl, biphenyl group or 
the like which nnay be substituted with an alkyI, alkoxy group, or the like. 

[0030] The repeating mononrier unit represented by the general formula (1) is more preferably the one represented 
5 by the general formula (6): 



General Formula (6) 

10 

- ( CH2-CH ) - 

I 

O (A0)„ B (D)„ COOR 

15 

wherein A is ethylene or propylene; m is an integer of 0 to 5, and when m is 2 or more, A may be different with each 
other; B is a single bond or alkylene of 1 to 5 carbon atoms; D is phenylene or naphthylene; n is an integer of 1 to 5, 
and when n is 2 or more, D may be different at each occurrence; and R is hydrogen, alkyI or phenyl. 
20 [0031] The monomer unit represented by the general formula (1) has a side chain being an aromatic carboxylic acid 
derivative. Since aromatic carboxylic acid derivatives are different from aliphatic carboxylic acid derivatives in acidity, 
the above monomer structure is very useful because it can provide various functional compositions containing polyvinyl 
ether polymer materials of different acidity. 

[0032] The polymer compound comprising monomer units represented by the general formula (1) can be obtained 

25 by polymerization of a vinyl ether compound having a corresponding substituent. Usually, polymerization is carried out 
by cationic polymerization. As a polymerization initiator, protonic acids such as hydrochloric, sulfuric, methanesulfonic, 
trifluoroacetic, trifluoromethanesulfonic and perchloric acid; Lewis acids such as BF3, AICI3, TiCl4, SnC^, feCl^, RAICI2 
or R^ gAICI^ 5, where R is an alkyI, in combination with a cation source such as protonic acid, water, alcohol or adduct 
of vinyl ether and carboxylic acid. The polymer compound can be produced by polymerization of a vinyl ether compound 

30 in the presence of such a polymerization initiator. 

[0033] The polymer compound comprising monomer units represented by the general formula (1) has a number- 
average molecular weight of 200 to 1 0,000,000, preferably 1 000 to 1 ,000,000. Those having a molecular weight above 
10,000,000 may not be readily dispersed in a solvent, because of excessive entanglement within or between the pol- 
ymer chains, and those of a molecular weight below 200 may not exhibit full steric effect of a polymer compound due 

35 to too small molecular weight. The polymer compound of the present invention may be a homopolymer comprising a 
single monomer unit or copolymer comprising two or more monomer units. In the case of copolymer, it contains a 
monomer unit represented by the general formula (1) preferably at 1% by mole or more, more preferably 3% by mole 
or more. When the content of the monomer unit represented by the general fomnula (1) is lower than 1% by mole, 
functions such as dispersion improvement may not be satisfactorily exhibited. Preferably, the copolymer contains vinyl 

40 ether monomer units 50% by mole or more of the monomer units, more preferably 80% by mole or more. 

<Polymer compound contained in the second aspect of the present invention> 

[0034] A polymer compound to be contained in the second aspect of the present invention, which comprises monomer 
45 units represented by the general formula (2), is described in detail. 

[0035] Specific examples of the monomer units represented by the general formula (2) include: 



50 - ( CH2-CH ) - 

1 

OCHzCHaOPhCOQ- M 

55 
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- ( CHa- CH ) - 

I 

OCHaCHzPhCOO" M 

- ( CHa-CH ) - 

I 

OCHaCHzOPhPhCOO- M 

- ( CH2-CH ) - 

I 

OCHaCHaONpCOO- M 

- ( CHg-CH ) - 

I 

. OCHaCHzCHaOPhCOO- M 

CH ) - 
I 

OCH2CH (CHs) OPhCpO M 

CH ) - 
I 

OCHsCH (CsHs) OPhCOO-M 

CH ) - 
I 

OCHaCH (CsH,) OPhCOO M 

- ( CH2-CH ) - 

I 

O (CHaCHaOaPhCOQ- M 



( CH2- 



( CHa- 



( CH2 — 
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- ( CH2-CH ) - 

I 

O (CHaCHaOsPhCOO- M 



- ( CHa- CH ) - 

I 

O (CH,CHaO)aNpCOO- M 



- ( CHa-CH ) - 

I 

O (CHaCHzOaNpCOO- M 



( CHs- CH ) - 

I 

OCHaCHzO (CH2)2PhCOO- M 



( CHb-CH ) - 

I 

OCH2CH2O (CH2),PhC00- M 



( CHa-CH ) - 

I 

OCHaCHzO (CH2)4PhPhCOO- M 



( CH2-CH ) - 

I 

OCHaCHaO (CHa)eNpCOO- M 



- ( CH2-CH ) - 

I 

O (CHaCHaO.PhCOO- M 
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- ( CHa-CH ) - 

I 

O (CHaCH80)7PhPhCOO- M 



( CH2-CH ) - 

I 

OCHaCHzO (CHaCHaCHzOaPhCOO- M 



- ( CH2-CH ) - 

I 

OCHzCHaOPyPhCOO- M 



( CHa- CH ) - 

I 

OCH2CH2O (CH8)2oPhCOOCHs 



( CH2-CH ) - 



O (CHaCHaOa (CH2)2PhC00- M 



( CHa-CH ) - 

I 



O (CHaCHzO), (CH8)3PhC00- M 



( CHa - CH ) - 

I 

O (CHaCHaO)«,PhCOO- M 



( CHa - CH ) - 

I 

O (CHaCHaO)aoPhCOO- M 
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( CH« - CH ) - 

I 

O (CHaCH,0)2 (CHa)«OPhCOO- M 



( CHa- CH ) - 

I 

O (CHaCHaOs (CH2)70PhC00- M 



( CHa-CH ) - 

I 

O (CHaCHaO)^ (CH8)80PhCOO- M 



( CHa-CH ) - 

I 

O (CHaCHaOio (CHa),oOPhCOO- M 



( CHz-CH ) - 

I 

O (CHaCHaOiB (CH2)iB0PhC00- M 



- ( CHa-CH ) - 

I 

0 (CHsCHzO), (CH8)2oOPhCOO- M 



-CH ) - 
I 

OCHaCHaCHaCHaCHaCHaCHaCHaO (CHa)aOPhCOO- M 



(CHa-CH ) - 

I 

OCHaCHaCHaCHaO (CH3)80PhCOO- M 
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( CH2-CH ) - 

I 

OCHaCHaCHaCHaO (CH2)4OPhCO0- M 



CHs-CH ) - 
I 

OCHaCHaCHaCHaCHaCHaCHzCHaO (CHa)60PhC00- M 



( CHa-CH ) - 

I 

OCHaCHaCHaCHaCHaCHaO (CHa)«OPhCOO- M 



( CHa-CH ) - 

I 

OCH (CHa) CHaO (CHa)70PhCO0- M 



- ( CHjj-CH ) - 

I 

OCH (CHa) CHaO (CHa)BOPhCOO- M 

- ( CHa-CH ) - 



OCHaCH (CHs) O (CHa),oOPhCOO- M 

( CHa-CH ) - 

I 

OCH (CaHg) CHaO (CHa)iBOPhCOO- M 



( CHa-CH ) - 



OCHaCH (CHs) O (CHa)aoOPhCOO- M 



-( CHa-CH ) - 

I 

OCHaCHaO (CHa)2OPhC00- M 
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- ( CHz-CH ) 



OCHaCHzO (CHa)30PhC00- M 



- ( CH2-CH ) - 

I 

OCHsCHaO (CHa)40PhC00- M 



( CH2-CH ) - 

I 

OCHaCHsCHaCHsO (CH8)60PyrC00- M 



( CH2-CH ) - 

I 

OCHaCHzO (CHa)60PhC00- M 



( CHz-CH ) - 

I 

O (CHaCHaO)2 (CH2),0PhC00- M 



( CHa- CH ) - 

I 



OCHjCHaO (CHa)BOPhCOO- M 



- ( CHz - CH ) - 

I 



OCHsCHaO (CH8),oOPhCOO- M 



- ( CHa-CH ) - 



OCHaCHaO (CHa)iBOPhCOO- M 
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- ( CHa-CH ) - 

I 

OCHaCHgO (CH2)2oOPhCOO- M 



wherein Ph is 1 ,4-phenylene or 1 ,3-phenylene; Py is 2,5-pirimidylene; 2,5-Pyr is pyridylene; and Np is 2,6-naphthylene, 
1 ,4-naphthylene or 1 ,5-naphthylene. 
10 [0036] Preferably, in the general formula (2), the alkylene group represented by A has a carbon number of 2 to 10, 
and may be substituted with methyl, ethyl, propyl, phenyl or the like; 

m is an integer preferably of 1 to 10; 

B is methylene, ethylene, propylene, butylenes, pentylene, hexylene, heptylene, octylene or the like; 
^5 D is phenylene, pyridylene, pirimidylene, naphthylene, anthranylene, phenanthranylene, thiophenylene, furanylene 

or the like; 

n is an integer preferably of 1 to 5; and 

M is a monovalent metal cation such as sodium, potassium or lithium, or a polyvalent metal cation such as mag- 
nesium, calcium, nickel and iron. When M is a polyvalent metal cation, it forms an ion pair with 2 or more COO" 
20 anions. 

[0037] The repeating monomer unit represented by the general formula (2) is more preferably the one represented 
by the general formula (7): 

25 

General Formula (7) 

- ( CHa-CH ) - 

30 I 

O (A0)„ B (D)„ COQ-M 

wherein A is ethylene or propylene; m is an integer of 0 to 5, and when m is 2 or more, A may be different each other; 

35 B is a single bond or alkylene of 1 to 5 carbon atoms; D is phenylene or naphthylene; n is an integer of 1 to 5, and 
when n is 2 or more, D may be different at each occurrence; and M is a mono- or poly-valent metal cation. 
[0038] The polymer compound comprising monomer units represented by the general formula (2) can be produced 
by alkaline hydrolysis of the side chain ester segment of a polymer compound comprising the corresponding monomer 
units represented by the general formula (1). It may be also produced by acid hydrolysis followed by alkali treatment. 

40 However, the former process is preferable. 

[0039] The polymer compound comprising monomer units represented by the general formula (2) has a number- 
average molecular weight of 200 to 1 0,000,000, preferably 1 000 to 1 ,000,000. Those having a molecular weight above 
10,000,000 may not be readily dispersed in a solvent, because of excessive entanglement within or between the pol- 
ymer chains, and those of a molecular weight below 200 may not exhibit full steric effect of a polymer compound due 

45 to too small molecular weight., The polymer compound of the present invention may be a homopolymer comprising a 
single monomer unit or copolymer comprising two or more monomer units. In the case of copolymer, it contains a 
monomer unit represented by the general fonnula (2) preferably at 1% by mole or more, more preferably 3% by mole 
or more. When the content of the monomer unit represented by the general formula (2) is lower than 1% by mole, 
functions such as dispersion improvement may not be satisfactohly exhibited. Preferably, the copolymer contains vinyl 

50 ether monomer units 50% by mole or more of the monomer units, more preferably 80% by mole or more. 

<Compositions of the first and second aspects> 

[0040] The composition of the present invention comprises a polymer compound comprised of monomer units rep- 
55 resented by the general formula (1 ) or (2), and a solvent or a binder resin. 

[0041] The composition of the present invention preferably further contains a polymer compound, a colorant or a 

functional material having an intended function, where the polymer compound works to disperse the colorant or the 
functional material. The colorant or functional material is preferably granular solid. Such granular solid useful for the 
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present invention includes pigments, metals, herbicides, insecticides, biomaterials and medicine. 
[0042] The functional material for the composition of the invention may be the polymer compound of the present 
invention perse, or may be another compound. It is preferably incorporated normally at 0.1 to 50% by weight of the 
whole composition of the present invention. It may be a soluble material, or a dye or molecular catalyst. 
5 [0043] The polymer compound having a monomer unit represented by the general formula (1 ) or (2) is incorporated 
preferably at 0.5 to 90% by weight of the whole composition of the present invention, more preferably 1 to 60%, still 
more preferably 2 to 50%. It may be insufficient in dispersion stability below 0.5%, and may be excessively viscous 
above 70%. 

[0044] The composition of the present invention also comprises a solvent or binder resin. A solvent or binder resin 

10 is incorporated at 1 to 98% by weight, preferably 10 to 96%, still more preferably 20 to 95% of the composition. The 
dispersion stability of the functional material or polymer compound may be insufficient when the content of the solvent 
or binder resin is below 1%, and function thereof may not fully exhibit when its function the content of the solvent or 
binder resin is higher than 98%. 

15 <Block polymer compound> 

[0045] The polymer compound comprising a monomer unit represented by the general fomnu la (1) or (2) is preferably 
a block compound. 

[0046] Amphipathic property is one of the favorable properties of such a block polymer compound. This property can 
20 be realized when a compound has a hydrophobic and hydrophilic block segments simultaneously. The block polymer 
compound of the present invention can form micelles in an aqueous solvent, when it is amphipathic. Such an amphip- 
athic, polymer compound can make a recording material of favorable properties, as described later. 
[0047] In general, when a polymer is used to improve dispersion stability and inclusion properties of a functional 
material, it is preferable that the polymer is more flexible in molecular motion, because it can physically entwine the 
25 functional material surface to increase affinity. Moreover, flexibility is preferred due to easy formation of a coating layer 
on a recording medium, which is discussed later. For this reason, the main chain of the block polymer preferably has 
a glass transition temperature Tg of 20°C or lower, more preferably 0°C or lower, still more preferably -20°C or lower. 
Satisfactorily, polymers of polyvinyl ether structure possess a low glass transition temperature and flexible character- 
istics. Most of the above monomer units have a glass transition temperature of around -20°C or lower. 
30 [0048] The composition of the present invention comprises the polymer compound, a colorant or functional material 
having an intended function, where the block polymer compound works to disperse the colorant or functional material. 
The colorant or functional matenal can be liquid or solid including a soluble material, oil, pigment, metal, herbicide, 
insecticide, biomaterial, medicine, dye and molecular catalyst. 

[0049] Another aspect of the present invention is a composition comprising a block polymer, a solvent or dispersion 
35 medium, and a colorant, wherein the block polymer has a polyvinyl ether monomer unit selected from the group con- 
sisting of a carboxylate ester, carboxylic acid or carboxylate. The monomer unit of carboxylate ester, carboxylic acid 
or carboxylate is preferably represented by the general formula (1) or (2), although not limited thereto. 
[0050] The other structural examples include: 



40 



- ( CHs- CH ) - 



45 



OCHsCOOH 



- ( CUz 



CH ) - 



50 



OCH2COOC2H5 



55 



- ( CH2 



CH ) - 



OCHaCOO-Na* 
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( CH2-CH ) - 

I 

OCHsCHaCHaCOOH 



- ( CHa- CH ) - 



O C H2 C HaC H2C 0 0 CaHs 



( CHa- CH ) - 

I 

OCHaCHaCHaCOO- Na* 



( CHa-CH ) - 

I 

OCHaCH (CH8COOH)2 



( CHa-CH ) - 

I 

OCHaCH (CHaCOOCaHB)! 



(CHa-CH ) - 

I 

OCHaCH (CH2C00-)2Zn»* 



-( CHa-CH ) 



OCHaCHaOCHaCOOH 



(CHa-CH ) - 

I 

OCHaCHaOCHaCOOCaHB 
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I 

OCHaCHaOCHaCOO- Na* 



[0051] A functional material for the composition of the present invention is incorporated at 0.01 to 90% by weight of 
the composition of the present composition, preferably 0.1 to 50%. 
10 [0052] In the composition of the present invention, the block copolymer comprising monomer units represented by 
the general formula (1) or (2) is contained at 0.2 to 99% by weight of the composition, preferably 0.5 to 70%. This 
content holds also for the block polymer compound having a monomer unit of carboxylate ester, carboxylic acid or 
carboxylate. 

^5 <Recording material of the third aspect of the present invention> 

[0053] The third aspect of the present invention is a recording material containing a composition comprising the 

polymer compound, solvent or dispersion medium, and colorant. 

[0054] Specific examples of the recording material are a toner composition comprising a dispersion medium (e.g., 
20 binder resin), a colorant and a polymer compound, and an ink composition comprising a solvent, a colorant and a 
polymer compound, wherein the polymer compound comprises the monomer units represented by the general formula 

(1) or (2). 

[Ink Composition] 

25 

[0055] First, the ink composition being one of the preferred embodiments of the present invention is described. 

[0056] The content of the polymer compound comprising monomer units represented by the general formula (1) or 

(2) is 0.1 to 90% by weight, preferably 1 to 80%, of the ink composition. The content is preferably 1 to 30% by weight, 
when used for ink-jet printing. 

30 [0057] Components of the ink composition other than the polymer compound are described in detail below including 
water, aqueous solvent, colorant and additives. 

[Water] 

35 [0058] Water is preferably ion-exchanged water, pure water or superpure water from which metal ions etc. have been 
removed. 

[Aqueous solvent] 

40 [0059] The aqueous solvent useful for the present invention includes polyhydric alcohols such as ethylene glycol, 
diethylene glycol, triethylene glycol, polyethylene glycol, propylene glycol, polypropylene glycol and glycerin; polyhydric 
alcohol ethers such as ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol monobutyl 
ether, diethylene glycol monoethyl ether and diethylene glycol monobutyl ether; and nitrogen-containing solvents such 
as N-methyl pyrrolidone, substituted pyrrolidone and triethanolamine. Monohydric alcohol such as methanol, ethanol 

45 and isopropyl alcohol can be used to accelerate drying of the ink on the recording medium. 

[0060] Water and aqueous solvent are incorporated preferably at 20 to 95%, more preferably 30 to 90%, by weight 
of the ink composition of the present invention. Organic solvent such as toluene, ethyl acetate, acetone or methylethyl- 
ketone may be incorporated in place of water and aqueous solvent. 

50 [Colorant] 

[0061] The ink composition of the present invention also contains a colorant such as pigment and dye, preferably 
pigment. Specific examples of pigment and dye useful for the present invention are described below. 
[0062] Pigment can be either organic or inorganic. Pigments preferably used for ink are pigments of black and three 
55 primary colors of cyan, magenta and yellow. Also, other pigments, e.g., pigments of other colors, colorless or pale 
colored pigments, pigments of metal luster may be used. New pigments synthesized for the present invention may be 
also used. 

[0063] Followings are examples of commercially available pigments of black, cyan, magenta, and yellow. 
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[0064] Examples of black pigments include, but not limited to, Raven 1 060, Raven 1 080, Raven 1 1 70, Raven 1 200, 
Raven 1250, Raven 1255, Raven 1500, Raven 2000, Raven 3500, Raven 5250, Raven 5750, Raven 7000, Raven 
5000 ULTRA II, Raven 1190 ULTRA II (all of the above, manufactured by Columbian Carbon Co.), Black Pearls L, 
MOGUL-L, Regal 400R, Regal 660R, Regal 330R, Monarch 800, Monarch 880, Monarch 900, Monarch 1 000, Monarch 

5 1300, Monarch 1400 (all of the above, manufactured by CABOT CORPORATION), Color Black FW1 , Color Black FW2, 
Color Black FW200, Color Black 1 8, Color Black SI 60, Color Black SI 70, Special Black 4, Special Black 4A, Special 
Black 6, Printex 35, Printex U, Printex 140U, Printex V, Printex 1407 (all of the above, manufactured by Degussa AG), 
No.25, No.33, No.40, No.47, No.52, No.900, No.2300, MCF-88, MA600, MA7, MA8, MAI 00 (all of the above, manu- 
factured by MITSUBISHI CHEMICAL CORPORATION). 

10 [0065] Examples of cyan pigments include, but not limited to, C.I. Pigment Blue-1 , C.I. Pigment Blue-2, C.I. Pigment 
Blue-3, C.I. Pigment Blue-15, C.I. Pigment Blue-15:2, C.I. Pigment Blue-15:3, C.I. Pigment Blue-15:4, C.I. Pigment 
Blue-1 6, C.I. Pigment Blue-22, C.I. Pigment Blue-60. 

[0066] Examples of magenta pigments include, but not limited to, C.I. Pigment Red-5, C.I. Pigment Red-7, C.I. Pig- 
ment Red-12, C.I. Pigment Red-48, C.I. Pigment Red-48:1 , C.I. Pigment Red-57, C.I. Pigment Red-112, C.I. Pigment 
15 Red-122, C.I. Pigment Red-123, C.I. Pigment Red-146, C.I. Pigment Red-168, C.I. Pigment Red-184, C.I. Pigment 
Red-202, C.I. Pigment Red-207. 

[0067] Examples of yellow-pigments include, but not limited to, C.I. Pigment Yellow-12, C.I. Pigment Yellow-13, C. 
I. Pigment Yellow-1 4, C.I. Pigment Yellow-1 6, C.I. Pigment Yellow-1 7, C.I. Pigment Yellow- 74, C.I. Pigment Yellow-83, 
C.I. Pigment Yellow-93, C.I. Pigment Yellow-95, C.I. Pigment Yellow-97, C.I. Pigment Yellow-98, C.I. Pigment Yellow- 

20 114, C.I. Pigment Yellow-1 28, C.I. Pigment Yellow-1 29, C.I. Pigment Yellow-1 51 , C.I. Pigment Yellow-1 54. 

[0068] The composition of the present invention may also contain a self-dispersing pigment dispersible in water. 
Such pigments fall into two types, those covered with adsorbed polymer for steric hindrance effect, and those utilizing 
electrostatic repulsion effect. The commercial products include CAB-O-JET200 and CAB-O-JET300 (Cabot Corpora- 
tion), and Microjet Black CW-1 (Orient Chemical Industries). 

25 [0069] The pigment for the ink composition of the present invention is incorporated preferably at 0.1 to 50% by weight 
of the ink composition. Content lower than 0.1% may not give a sufficient image concentration, and content higher 
than 50% may deteriorate fixation properties of the image. More preferable content is 0.5 to 30% by weight. 
[0070] Also dye can be used for the ink composition of the present invention. Dyes useful for the present invention 
include direct, acidic, basic and reactive dyes, water-soluble dyes for food coloring and insoluble dispersion dyes. 

30 [0071] For example, oil-soluble dyes may be C.I. Solvent Blue-33, -38, -42, -45, -53, -65, -67, -70, -104, -114, -115, 
-135; C.I. Solvent Red-25, -31, -86, -92, -97, -118, -132, -160, -186, -187, -219; C.I. Solvent Yellow-1 , -49, -62, -74, 
-79, -82, -83, -89, -90, -120, -121, -151,-153, -154. 

[0072] For example, water-soluble dyes may be direct dyes such as C.I. Direct Black-1 7, -1 9, -22, -32, -38, -51 , -62, 
-71, -108, -146, -154; C.I. Direct Yellow-12, -24, -26, -44, -86, -87, -98, -100, -130, -142; C.I. Direct Red, -1, -4, -13, 

35 -17, -23, -28, -31, -62, -79, -81, -83, -89, -227, -240, -242, -243; C.I. Direct Blue-6, -22, -25, -71, -78, -86, -90, -106, - 
199; C.I. Direct Orange-34, -39, -44, -46, -60; C.I. Direct Violet-47, -48; C.I. Direct Brown-109; C.I. Direct Green-59, 
acid dyes such as C.I. Acid Black-2, -7, -24, -26, -31, -52, -63, -112, -118, -168, -172, -208; C.I. Acid Yellow-11, 
-17, -23, -25, -29, -42, -49, -61, -71; C.I. Acid Red-1, -6, -8, -32, -37, -51,-52, -80, -85, -87, -92, -94, -115, -180, -254, 
-256, -289, -315, -317; C.I. Acid Blue-9, -22, -40, -59, -93, -102, -104, -113, -117, -120, -167, -229, -234, -254: C.I. Acid 

40 Orange-7, -19; C.I. Acid Violet-49, 

reactive dyes such as C.I. Reactive Black-1, -5, -8, -13, -14, -23, -31, -34, -39; C.I. Reactive Yellow-2, -3, -13, 
-15, -17, -18, -23, -24, -37, -42, -57, -58, -64, -75, -76, -77, -79, -81, -84, -85, -87, -88, -91, -92, -93, -95, -102, -111, 
-115, -116, -130, -131,-132, -133, -135, -137, -139, -140, -142, -143, -144, -145, -146, -147, -148, -151,-162, -163; C. 
I. Reactive Red-3, -13, -16, -21, -22, -23, -24, -29, -31, -33, -35, -45, -49, -55, -63, -85, -106, -109, -111, -112, -113, 

45 -114, -118, -126, -128, -130, -131, -141, -151, -170, -171, -174, -176, -177, -183, -184, -186, -187, -188, -190, -193, 
-194, -195, -196, -200, -201, -202, -204, -206, -218, -221; C.I. Reactive Blue-2, -3, -5, -8, -10, -13, -14, -15, -18, -19, 
-21, -25, -27, -28, -38, -39, -40, -41, -49, -52, -63, -71, -72, -74, -75, -77, -78, -79, -89, -100, -101, -104, -105, -119, 
-122, -147, -158, -160, -162, -166, -169, -170, -171, -172, -173, -174, -176, -179, -184, -190, -191, -194, -195, -198, 
-204, -211,-216, -217; C.I. Reactive Orange-5, -7, -11,-12, -13, -15, -16, -35, -45, -46, -56, -62, -70, -72, -74, -82, -84, 

50 -87, -91 , -92, -93, -95, -97, -99; C.I. Reactive Violet-1 , -4, -5, -6, -22, -24, -33, -36, -38; C.I. Reactive Green-5, -8, -12, 
-15, -19, -23; C.I. Reactive Brown-2, -7, -8, -9, -11, -16, -17, -18, -21,-24, -26, -31,-32, -33, 

C.I. Basic Black-2; C.I. Basic Red-1, -2, -9, -12, -13, -14, -27; C.I. Basic Blue-1, -3, -5, -7, -9, -24, -25, -26, -28, 
-29; C.I. Basic Violet-7, -14, -27; C.I. Food Black-1, -2. 

[0073] The above-described colorant examples are preferable for the ink composition of the present invention. How- 
55 ever, the useful ones for the present invention are not limited to the above. The content of a dye in the ink composition 
of the present invention is preferably 0.1 to 50% by weight of the ink. 
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[Additives] 

[0074] The composition of the present invention may contain various additives or auxiliary agents as required. One 
of the additives useful for the present invention is a dispersion stabilizer, which stably disperses the pigment in the 
5 solvent. The composition of the present invention can disperse granular solid such as pigment due to the polyvinyl 
ether polymer contained therein. However, it may contain another dispersion stabilizer, when its dispersion capacity 
is insufficient. 

[0075] As a dispersion stabilizer which can be added to the composition of the present invention, there are resins 
and surfactants having both hydrophilic and hydrophobic segments therein. Examples of such amphiphilic resins in- 

10 elude a copolymer of hydrophilic and hydrophobic monomers. 

[0076] Hydrophilic monomers useful for the present invention include acrylic, methacrylic, maleic and fumaric acid, 
the carboxylate monoesters described earlier, vinylsulfonic and styrenesulfonic acid, acrylamide, and methacryloxye- 
thyl phosphate or the like. Hydrophobic monomers useful for the present invention include styrene and its derivatives, 
e.g., styrene and a-methylstyrene; and vinyl cyclohexane, vinylnaphthalene derivative, acrylate esters and methacr- 

^5 ylate esters. Copolymers of various structures, such as random, block or graft copolymers may be used for the present 
invention. Needless to say, the hydrophilic and hydrophobic monomers useful for the present invention are not limited 
to the above. 

[0077] The surfactant for the present invention may be anionic, nonionic, cationic or ampholytic. The anionic sur- 
factants useful for the present invention include fatty acid salts, alkyi sulfate ester salts, alkylarylsulfonic acid salts, 

20 alkyldiaryl ether disulfonic acid salts, dialkylsulfosuccinic acid salts, alkyI phosphoric acid salts, naphthalene/formalin 
sulfonate condensate, polyoxyethylene alkyI phosphate ester salts and glycerol borate fatty acid esters. The nonionic 
surfactants useful for the present invention include polyoxyethylene alkyI ether, polyoxyethyleneoxypropylene block 
copolymer, sorbitan/fatty acid ester, glycerin/fatty acid ester, polyoxyethylene/fatty acid ester, polyoxyethylene- 
alkylamine, and fluohne- and silicon-based ones. The cationic surfactants useful for the present invention include 

25 alkylamine salts, quarternary ammonium salts, alkyI pirydinium salts and alkyI imidazolium salts. The ampholytic sur- 
factants useful for the present invention include alkyI betaine and alkylamine oxide and phosphatidyl choline. The 
surfactants useful for the present invention are also not limited to the above. 

[0078] The other additives to the ink composition of the present invention include a pH adjuster for stabilizing the ink 
and securing stability of the ink in a flow path of the recording apparatus, a penetration agent for accelerating penetration 

30 of the ink into the recording medium and thereby accelerating apparent drying of the ink, an antifungal agent to protect 
the ink from molds, a chelating agent for sequestering metal ions in the ink and preventing metal deposition in the 
nozzle or deposition of insolubles in the ink, an antifoaming agent for preventing foaming of the ink during circulation, 
migration or production of the ink, an antioxidant, a viscosity adjuster, an antistatic agent and a UV absorber. 
[0079] The ink composition of the present invention can be produced by mixing and uniformly dissolving or dispersing 

35 the above components. For example, two or more components are mixed with each other, and pulverized and dispersed 
by using a sand mill, ball mill, homogenizer or nanomizerto prepare the ink base liquid, whose properties are adjusted 
with a solvent or additives. 

[0080] Next, the toner composition of the present invention is described. More specifically, the toner composition 
comprises a dispersion medium such as a binder resin, a colorant and a polymer compound comprising monomer 
40 units represented by the general formula (1) or (2). 

[0081] The polymer compound is incorporated at 0.1 to 50% by weight in the toner composition of the present in- 
vention, preferably 0.5 to 30%. 

[0082] The polymer compound for the present invention can be used as the binder resin itself, or may be used in 
combination with a binder resin such as styrene acrylic resin and polyester resin. 
45 [0083] The components other than the polymer compound for the toner composition of the present invention are 
described below in detail. These components include binder resins, colorants (pigment or dye), charge controlling 
agents, releasing agents, external additives and magnetic powder. 

[Other components for the toner composition] 

50 

[0084] The binder resin useful for the toner composition includes styrene acrylic copolymer, polyester and polycar- 
bonate. Binder resin content is preferably 10 to 99% by weight. As the colorant, the pigments and dyes described 
earlier for the ink composition can be also used. It is incorporated preferably at 0.1 to 50% by weight. The charge 
controlling agents useful for the present invention include metal/azo complexes, triphenylmethane-based dyes, nigro- 
55 sine and ammonium salts. It is incorporated preferably at 0.1 to 30% by weight. The releasing agents useful for the 
present invention include synthetic wax and natural wax. The external additives useful for the present invention include 
finely pulverized inorganic materials, e.g., silica, alumina and titana; and finely pulverized resins, e.g., polyvinylidene 
fluoride (PVDF) and polytetrafluoroethylene. The magnetic powders useful for the present invention include those of 
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magnetite, hematite and ferrite. The toner composition of the present invention can worl< if not all of these components 
are contained, and it may contain other components. 

[0085] The toner composition of the present invention can be produced by mixing the above components, melting/ 
kneading them to a unifomri mixture, finely pulverizing the mixture by a speed mill or jet mill, and classifying the resulting 
5 particles to obtain toner particles of an intended size. The toner composition can be produced by mixing the resulting 
toner particles with external additives by a mixer. 

[0086] The composition of the first or second aspect of the present invention can have various uses in addition to 
the toner or inl< compositions. When the composition contains a colorant, the colorant Is preferably encapsulated in a 
block polymer compound that is characteristically used in the present invention, in view of suppression of weather 
10 deterioration of the colorant. In the case of a water-soluble ink, an oil-soluble colorant or colorant particles with hydro- 
phobic surface can be included in the micelles of the block polymer compound rather easily. 

[0087] Next, the method for thickening the composition of the present invention is described. The composition of the 
first or second aspect of the present invention becomes thick in contact with hydrogen ions or metal cations. Typically, 
a solution of the polymer of the first aspect of the present invention and a functional material, which is in a dispersed 

^5 or micellar condition in an aqueous solution, is brought into contact with hydrogen ion or polyvalent metal cations such 
as zinc, aluminum, calcium, barium and nickel to agglomerate the dispersion or dispersed micellar particles. The thick- 
ening method preferably involves agglomeration of the micellar polymer compound. Since the polymer has ionized 
carboxylic acid salt etc., the ionic functional groups are neutralized in contact with a sufficient quantity of hydrogen ion 
or metal cation, to sharply increase affinity between the micelles to greatly increase viscosity. This method is preferably 

20 applicable to an Ink composition. When an ink composition Is applied to fixed on a recording medium, ink thickening 
can provide excellent fixation properties. The thickening method is suitably applicable to the image-forming method 
and apparatus described below. 

[0088] The composition of the present invention can be thickened by contacting it to a hydrogen ion or polyvalent 
metal cation solution, or to a medium coated beforehand with hydrogen ion or polyvalent metal cation. The amount of 
25 hydrogen ion or polyvalent metal cation is be contacted or added is In the range of 0.01 to 1 00 mole equivalents of the 
Ionic group of the polymer compound, preferably 0.05 to 50 mole equivalents. 

[0089] Alternatively, the composition of the present invention may thicken in response to stimulation. By applying 
stimulation in the process of image formation to increase viscosity, good fixation can be achieved. The stimulus may 
be selected from those suitable for image formation, e.g., temperature, pH, concentration, electromagnetic wave, and 
30 a combination thereof. 

[0090] Next, the image-forming method and apparatus which use the ink or toner composition of the present invention 
are described. 

[Image-forming method and apparatus] 

35 

[0091 ] The ink composition of the present invention is applicable to a variety of image-forming methods, e.g. , various 
printing methods, ink-jet method and electrophotography, and also to an apparatus with which it can form images based 
on the above methods. 

[0092] The image-forming method of the present invention can produce good images by the aid of the composition 
40 of the present invention. One of the preferred embodiments of the image-forming method of the present invention is 
an ink jet method that discharges the ink composition of the present invention from an ink discharge nozzle onto a 
recording medium to fomn an Image thereon. One of the preferred methods is an ink-jet method that utilizes thermal 
energy to discharge ink from the nozzle. 

[0093] Various types of ink-jet printers can use the composition of the present invention. These include a piezo- 
45 electric ink-jet type with a piezo-electric apparatus, and thermal ink-jet type, which gives a thermal energy to the ink 
to be foamed. 

[0094] An ink-jet recording apparatus is outlined by referring to FIG. 1 . It should be understood that the apparatus 
shown in FIG. 1 is for illustrating but not for limiting the present invention. 
[0095] FIG. 1 is a block diagram illustrating the structure of an ink-jet recording apparatus. 
50 [0096] The apparatus shown in FIG. 1 does recording on a recording medium moving the head. Referring to FIG. 1 , 
the motors 56 and 58 responsible for driving the head 70 in the X and Y directions, respectively, are linked to the CPU 
50, which commands all actions in the apparatus, via the circuits 52 and 54 for driving each motor. The CPU 50 instructs 
the motors 56 and 58 via the circuits 52 and 54 to drive the head 70 in the X and y directions to a given position on 
the recording medium. 

55 [0097] As shown in FIG. 1 , the head-driving circuit 60 is also linked to the head 70, in addition to the motors 56 and 
58 for driving the head in the respective X and Y direction, to drive the head 70 for a given action, e.g., discharging 
the ink, following the instruction from the CPU 50. The CPU 50 receives information of the head 70 position from the 
X encoder 62 and Y encoder 64 responsible for detecting the head position, which are also linked to the CPU 50. A 
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control program is inputted in tine program memory 66. Tine CPU 50 drives tine liead 70, based on tine control program 
and position information from the X encoder 62 and Y encoder 64, to a desired position on the recording medium, and 
instructs the head to discharge the ink at that position. The apparatus forms a desired image on the recording medium 
in the above manner. For the image-forming apparatus which can hold 2 or more types of inl<s for inl<-jet, the above 
5 procedure is repeated necessary times with each inl< to produce a given image on the recording medium. 

[0098] The head 70 can be also moved after it has discharged the ink as required, to a position where a means (not 
shown) for removing surplus ink deposited on the head is provided, to be cleaned by proper wiping means. Specific 
cleaning means may be selected from the conventional means used for the above purpose. 

[0099] On completion of the above image-forming procedure, the recorded medium is replaced by a new medium 
10 by a recording medium conveying mechanism, which is not shown. 

[0100] The above embodiment can be modified or varied within scope of the present invention. For example, the 
head 70 is moved in the X and Y directions in the above embodiment. However, it may be designed to move only in X 
(or Y) direction with the recording medium moving in Y (or X) direction, to form image. 

[0101] According to the present invention, an Inkjet recording head provided with means (e.g., an electro-thermal 
15 converting element or a laser) for generating thermal energy to discharge the ink brings the excellent effect. Such a 
system can produce precision images. The image quality can be further improved when the ink composition of the 
present invention is used in thermal Inkjet recording. 

[01 02] The representative structures of and working principles forthe apparatus provided with a means for generating 
thermal energy, e.g., the one described above, are preferably based on the basic principles disclosed by, e.g.. Patent 

20 Documents 1 and 2. These apparatuses are applicable either to the so-called on-demand or continuous type. The 
apparatus of the present invention is particularly effective when applied to the on-demand type, because the liquid is 
securely held, and at least one type of driving signal, which corresponds to the discharge information, is applied to the 
electro-thermal converting element positioned in the flow path to generate thermal energy and increase temperature 
rapidly enough to cause at least nuclear boiling. This thermal energy causes film boiling on the heater board in the 

25 head, on which bubbles are formed by the action of heat according to the signals in one-to-one response. The liquid 
is discharged from the discharge port by expansion/shrinkage of the foams, to form at least one droplet. The pulsed 
driving signal is more preferable, because it immediately causes expansion/shrinkage of the foams, achieving quicker 
response for discharging the liquid. The pulse driving signals described in Patent Documents 3 or 4 are preferable. 
More excellent discharge can be done under the conditions concerning temperature-increasing rate on the heater 

30 described in Patent Document 5. 

[0103] In addition to the head structure described in above Patent Documents comprising a discharge orifice, an 
electro-thermal converting element, and a flow path that is straight or right angle, another structure disclosed in Patent 
Document 6 or 7 is also included in the present invention where the heater is provided in a curved region. All of these 
structures are within scope of the present invention. Moreover, Patent Document 8 discloses a structure with two or 

35 more electro-thermal converters and a common slit working as the discharge port for these converters. Patent Docu- 
ment 9 discloses a structure provided with an opening for absorbing pressure waves caused by the thermal energy as 
the discharge port. These structures are also useful forthe present invention. In short, the present invention can dis- 
charge the ink securely and efficiently by the head of any structure. 

[0104] The image-forming apparatus of the present invention can also efficiently work, when provided with a full-line 
40 type head, which covers the maximum width of the recording medium. The head structure is not limited. For example, 

the maximum width can be covered by a combination of 2 or more heads, or by a single head. 

[0105] Moreover, the apparatus of the present invention can also efficiently work, when provided with a serial type 

head, a head fixed on the apparatus body, or a chip type head that is exchangeably mounted on the apparatus body 

and electrically linked to and supplied with the ink from the apparatus body. 
45 [0106] The apparatus of the present invention may be further provided with a means for removing liquid droplets. 

Such an apparatus can realize still more favorable discharging effect. 

[0107] The apparatus of the present invention may have a structure provided with an auxiliary means. Such a struc- 
ture is preferable, because it can further stabilize the effect of the present invention. The specific examples of these 
auxiliary means include a capping means forthe head, pressurizing or evacuating means, preheating means of another 
50 electro-themnal converting element, a different heating element, or a combination thereof, and a preliminarily discharg- 
ing means other than the ink discharging means. 

[0108] The apparatus most effective for the present invention is that utilizing film boiling as described above. 
[0109] Each port for the head of the present invention preferably discharges 0.1 to 1 00 picoliters of the ink. 
[0110] The ink composition of the present invention can be also used for an indirect recording system in which an 
55 intemnediate transfer medium is printed with the ink and the image is then transferred to a recording medium, e.g., 
paper. It is also applicable to a recording system which includes an intermediate transfer medium for direct printing. 
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<Polymerizable compound of the fourth aspect> 

[0111] The fourth aspect of the present invention is a compound represented by the general formula (3). This com- 
pound is described in detail below. 
5 [0112] More specifically, the polymerizable compounds represented by the general formula (3) include: 

CH2=CHOCH2CH20( CH2)4PhPhCOOCH3 
CH2=CHO( CH2CH20)7PhPhCOOCH3 
CH2=CHOCH2CH20PyPhCOOCH3 

15 

CH2=CHOCH2CH20PyPhCOOC2H5 
CH2=CHO( CH2CH20)2CH2)2oONpPhCOOC2H5 
CH2=CHOCH2CH2CH2CH2CH2CH2CH2CH20(CH2)20PhPhCOOC2H5 
CH2=CHOCH2CH2CH2CH20(CH2)30PhPhCOOC2H5 
CH2=CHOCH2CH2CH2CH20(CH2)40PhPhPhCOOC2H5 

30 

CH2=CHOCH2CH2CH2CH2CH2CH2CH2CH20(CH2)50PhPhCOOC2H5 
CH2=CHOCH2CH2CH2CH2CH2CH20(CH2)60PhNpCOOC2H5 

35 

CH2=CHOCH( CH3)CH20( CH2)70PhPhCOOC2H5 
CH2=CHOCH( CH3)CH20( CH2)80PhPhCOOC2H5 
CH2=CHOCH2CH(CH3)0(CH2)ioOPhPhC;OOC2H5 

45 

CH2=CHOCH(C2H5)CH20(CH2)i50PhPhCOOC2H5 
CH2=CHOCH2CH( CH3)0( CH2)2oOPhNpCOOC2H5 

CH2=CHOCH2CH20(CH2)20PhPhCOOPhH 
CH2=CHOCH2CH20(CH2)30PhPhPhCOOCH2PhH 
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CH2=CHOCH2CH20(CH2)40PhPhCOOPyrH 
^ CH2=CHOCH2CH2CH2CH20(CH2)50PyrPhCOOPhH 

CHg^CHOCHgCHgOl CH2)60PhPhCOOPh(OCH3) 
CH2=CHO(CH2CH20)2(CH2)70PhPhPhCOOPh(OCH3) 
CH2=CHOCH2CH20( CH2)80PhPhCOOPh( OCH3) 

15 

CH2=CHOCH2CH20( CH2)ioOPhPhCOOPh(OCH3) 
CH2=CHOCH2CH20( CH2)i50PhPhCOOPh(OCH3) 
CH2=CHOCH2CH20( CH2)2oOPhPhCOOPh(OCH3) 

25 

wherein Ph is 1 ,4-plienylene or 1 ,3-phenylene; Py is 2,5-pirinnidylene; 2,5-Pyr is pyridylene; and Np is 
2,6-naphthylene, 1 ,4-naplitliylene or 1 ,5-naphthylene. 

30 [0113] In general formula (3), preferably, A is alkylene of a carbon nunnber of 2 to 1 0 with or without substitution with 
methyl, ethyl, propyl, phenyl or the like; 

m is an integer of 1 to 1 0; 

B is an alkylene group being methylene, ethylene, propylene, butylenes, pentylene, hexylene, heptylene, or octy- 
35 lene; 

D is phenylene, pyridylene, pirimidylene, naphthylene, anthranylene, phenanthranylene, thiophenylene orfuran- 
ylene; 

n is an integer of 2 to 5; 

R is an alkyi group of a carbon number of 1 to 10, or an aromatic ring being phenyl, pyridyl, biphenyl group or the 
40 like with or without substitution with an alkyI, alkoxy group, or the like. 

[01 14] The polymerizable compound represented by the general formula (3) is more preferably the one represented 
by the general formula (8): 

45 

General Formula (8) 
CH2 = CHO (AO)^ B (D)n COOR 

50 wherein A is ethylene or propylene; m is an integer of 0 to 5, and when m is 2 or more, A may be different at each 
occurrence; B is a single bond or alkylene of 1 to 5 carbon atoms; D is phenylene or naphthylene; n is an integer of 2 
to 5, and D may be different at each occurrence; and R is a hydrogen atom, or an alkyI or phenyl group. 
[0115] The polymerizable compound represented by the general formula (3) has 2 or more aromatic rings in the 
structure and the end of the side chain is an aromatic carboxylic acid derivative. Such a compound is advantageous 

55 in that it has high crystallinity and its purification for precision polymerization is relatively easy. Moreover, since aromatic 
carboxylic acid has an acidity different from that of aliphatic carboxylic acid, this polymerizable compound is very useful 
to provide a variety of functional polymer compounds of polyvinyl ether structure with varying acidity. 
[0116] The polymerizable compound represented by the general formula (3) is typically synthesized by the etherifi- 
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cation described below. 

CH2=CHOCH2CH2X + HOPhPhCOOCaHj 

i (base) 

CHj^CHOCHaCHjOPhPhCOOCjHs 

(X » halogen) 

<Polynner compound of the fifth aspect> 

[0117] The fifth aspect of the present invention is a polymer compound comprising monomer un 
the general formula (4). This compound is described in detail below. 

[0118] More specifically, the monomer units represented by the general fomnula (4) include: 



- ( CHj-CH ) - 

I 

OCH,CH,OPhPhCOOH 



- ( CHj-CH ) - 

I 

OCH,CH,OPhPhCO0CH, 



- ( CHj-CH ) - 

I 

OCHjCHjPhPhPhCOOCjHs 



-( CH2-CH )- 

I 

OCHjCHjOPhPhCOOCzH, 



-( CHj-CH )- 

I 

0CH2CH20PhNpC0CX:2H5 
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-( CHj-CH )- 

I 

OCHzCHjCHaOPhPhCOOCjHs 

-( CHj-CH )- 

I 

OCHaCHaCHaOPhPhCOOCHa 

- ( CHa-CH ) - 

I 

OCHaCH ( CH3 ) OPhPhCOOCaHs 

- ( CHa-CH ) - 

I 

OCH2CH ( CaHs ) OPhPhCOOCaHs 

- ( CHa-CH ) - 

I 

OCHaCH ( C3H, ) OPhPhCOOCaHs 

- ( CHa-CH ) - 

I 

O ( CHaCHaO ) aPhPhCOOCjH, 

- ( CHa-CH ) - 

I 

O ( CHjCHaO ) aPhPhCOOCHa 
- ( CHa-CH ) - 
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I 

O ( CHjCHjO ) aPhPhCOOCzHs 



- ( CHj-CH ) - 

I 



O ( CH2CH2O ) jPhPhCCXJCjHs 



-( CH,-CH )- 



O ( CH,CH,0 ) ,PhNpC00C,H5 

20 



- ( CH2-CH ) - 

I 

O ( CH2CH2O ) jPhNpCOOCjHs 

- ( CHj-CH ) - 

I 

35 O ( CH2CH2O ) jPhNpCOOH 



- ( CH2-CH ) - 

40 I 

OCH2CH2O ( CHj ) 2PhPhCOOCH3 

45 

- ( CH2-CH ) - 

I 

50 OCH2CH2O(CH2)3PhPhC00CH3 

- ( CH2-CH ) - 

55 I 

OCH2CH2O ( CHj ) 4PhPhCOOCH3 
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- ( CHa-CH ) - 

1 

OCHjCHjO ( CHj ) jPhNpCOOCHa 



- ( CHj-CH ) - 

I 

O ( CHjCHjO ) jPhPhCOOCHj 



- ( CHj-CH ) - 

I 

O ( CH2CH2O ) TPhPhCOOCHj 

CHj-CH ) - 
I 

OCH2CH2O ( CH2CH2CH2O ) jPhPhCOOCHa 

- ( CHj-CH ) - 

I 

OCH2CH20PyPhCOOCH5 

- ( CH2-CH ) - 

I 

OCH2CH20PyPhCOOC2H5 

- ( CH2-CH ) - 

I 

OCH2CH2O ( CH2 ) aoPhPhCOOCHa 
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CH^-CH ) - 
I 

O ( CH jCHjO ) 2 ( CHj ) jPhPhCOOCaHs 

CHj-CH ) - 
I 

O ( CH2CH2O ) 3 ( CHj ) aPhPhCOOCaHj 

- ( CH2-CH ) - 

I 

O ( CH2CH2O ) ioPhPhCOOC2H5 

- ( CH2-CH ) - 

I 

O ( CH2CH2O ) zoPhPhCCXJCjHs 

CHj-CH ) - 
I 

O ( CHjCHjO ) 2 ( CH2 ) sOPhPhCOOCjHs 

CH2-CH ) - 
I 

O ( CHjCHjO ) 5 ( CHj ) ,OPhPhCOOC2H5 

CHj-CH ) - 
I 

O ( CH2CH2O ) 6 ( CHj ) sOPhPhCOOC2H5 
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CHa-CH ) - 
I 

O ( CH2CH2O ) 10 ( CHj ) loOPhPhCOOCjHs 

CH2-CH ) - 
I 

O ( CH2CH2O ) 15 ( CHj ) isOPhPhCOOCjHs 

( CH2-CH )- 
I 

O ( CH2CH2O ) 2 ( CHj ) aoOPhPhCOOCjHs 

-( CH2-CH )- 

I 

O ( CHj ) bO ( CH2 ) jOPhPhCOOCjHs 

CH2-CH ) - 
I 

OCH2CH2CH2CH2O ( CH2 ) aOPhPhCOOCiHs 

-( CH2-CH )- 

I 

O ( CH2 ) 4O ( CH2 ) 40PhPhC00C2H5 

( CH2-CH ) - 
I 

O ( CH2 ) aO ( CH2 ) 50PhPhPhCOOC2H5 
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-( CH,-CH )- 



O ( CHj ) gO ( CHj ) eOPhPhCOOCjHs 



-( CH2-CH )- 



OCH ( CH3 ) CH2O ( CH2 ) 70PhPhC00C2H. 

15 

- ( CH2-CH ) - 

I 

20 

OCH ( CH3 ) CH2O ( CHj ) aOPhPhCOOCaH. 



-( CHj-CH )- 

25 



OCHjCH ( CH3 ) O ( CHj ) loOPhPhCOOCjHs 

30 

-( CH2-CH )- 

I 

35 

OCH ( C2H5 ) CHjO ( CH2 ) isOPhPhCOOCjHs 



40 -( CH2-CH )- 

I 

OCH2CH ( CH3 ) O ( CH2 ) joOPhPhCOOCaHs 

45 

- ( CH2-CH ) - 

I 

50 

OCH2CH2O ( CH2 ) ^OPhPhCOOPhH 



55 
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10 



45 



- ( CH,-CH ) - 



OCH2CH2O ( CH2 ) sOPhPhCOOPhH 



- ( CH,-CH ) - 



OCHjCHjO ( CH2 ) 40PhPhC00PyrH 

15 



-( CH2-CH )- 

20 I 

OCH2CH2CH2CH2O ( CH2 ) sOPhPyrCOOPhH 

-( CHj-CH )- 

I 

30 OCH2CH20(CH2)eOPhPhCOOPll(OCH3) 



-( CH2-CH )- 

35 I 

O ( CH2CH2O ) 2 ( CH2 ) 70PhPhC00Ph ( OCH3 ) 



40 

- ( CH2-CH ) - 



OCH2CH2O ( CH2 ) gOPhPhCOOPh ( OCH3 ) 



- ( CH2-CH ) - 

50 



OCH2CH2O ( CH2 ) loOPhPhCOOPh ( OCH3 ) 



55 
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-( 



CHj-CH ) - 



OCH2CH2O ( CH2 ) xsOPhPhCOOPh ( OCH3 ) 



CH2-CH ) - 



OCH2CH2O ( CH2 ) 2oOPhPhCOOPh ( OCH3 ) 



wherein Ph is 1 ,4-phenylene or 1 ,3-plienylene; Py is 2,5-pirimidyIene; 2,5-Pyr is pyridylene; and Np is 2,6-naplitliylene, 
1 ,4-naphthylene or 1 ,5-naphthylene. 

[0119] Preferably, in the general formula (4), A is an alkylene group of a carbon number of 2 to 10, with or without 
substitution with methyl, ethyl, propyl, phenyl or the like; 

m is an integer of 1 to 10; 

B as an alkylene group being methylene, ethylene, propylene, butylenes, pentylene, hexylene, heptylene, octylene 
or the like; 

D is an aromatic ring being phenylene, pyridylene, pirimidylene, naphthylene, anthranylene, phenanthranylene, 
thiophenylene, furanylene or the like; 

n is an integer of 2 to 5; 

R is an alkyi group of a carbon number of 1 to 1 0, or an aromatic ring of phenyl, pyridyl, biphenyl group or the like 
with or without substitution with an alkyI, alkoxy group, or the like. 

[0120] The repeating monomer unit represented by the general formula (4) is preferably the one represented by the 
general formula (9): 



wherein A is ethylene or propylene; m is an integer of 0 to 5, and when m is 2 or more, A may be different; B is a single 
bond or alkylene of 1 to 5 carbon atoms; D is phenylene or naphthylene; n is an integer of 2 to 5, and R is a hydrogen 
atom, or an alkyI or phenyl group. 

[0121] The compound of the present invention represented by the general formula (4) has 2 or more aromatic rings 
in the unit structure and the end of the side chain is an aromatic carboxylic acid salt. Aromatic carboxylic acid with 2 
or more aromatic rings has an acidity different from that of an aliphatic carboxylic acid. As a result, the compound is 
very useful, because it provides a variety of functional polymer compounds of varying acidity with a vinyl ether monomer 
unit. Moreover, it can exhibit a characteristic function based on its self -organizing property because the portion of 
aromatic rings has very high crystallinity and high affinity with each other. 

[0122] The polymer compound comprising the monomer units represented by the general formula (4) can be pro- 
duced preferably by polymerization of the polymerizable compound represented by the general formula (3). This proc- 
ess is mainly effected by cationic polymerization in the presence of a polymerization initiator. The polymerization initi- 
ators useful for the above process include protonic acids, e.g., hydrochloric, sulfuric, methanesulfonic, trifluoroacetic, 
trifluoromethanesulfonic and perchloric acid; and combinations of Lewis acid (e.g., BF3, AICI3, TiCl4, SnCl4, FeCl3, 



General Formula (9) 



- ( CH2-CH ) - 



O (AO)m B (D)„ COOR 
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RAICI2 or 5AICI1 5, where R is an alkyi) and cation source (e.g., protonic acid and water, alcoliol or adduct of vinyl 
ether and carboxylic acid). The polynner connpound can be produced by the polynnerization of the polynnerizable conn- 
pound (monomer) represented by the general formula (3) proceeding in the presence of the polymerization initiator. 
[0123] The polymer compound comprising monomer units represented by the general formula (4) has a number- 

5 average molecular weight of 200 to 1 0,000,000, preferably 1 000 to 1 ,000,000. Those having a molecular weight above 
10,000,000 may not be readily dispersed in a solvent, because of excessive entanglement within or between the pol- 
ymer chains, and those of a molecular weight below 200 may not exhibit full steric effect of a polymer compound due 
to too small molecular weight. The polymer compound of the present invention may be a homopolymer comprising a 
single monomer unit or copolymer comprising two or more monomer units. In the case of copolymer, it contains a 

10 monomer unit represented by the general formula (4) preferably at 1% by mole or more, more preferably 3% by mole 
or more. When the content of the monomer unit represented by the general formula (4) is lower than 1% by mole, 
functions such as dispersion improvement may not be satisfactorily exhibited. Preferably, the copolymer contains vinyl 
ether monomer units 50% by mole or more of the monomer units, more preferably 80% by mole or more. 



15 <Polymer compound of the sixth aspect> 



[0124] The sixth aspect of the present invention is the polymer compound comprising monomer units represented 

by the general formula (5). 

[0125] The specific examples of the monomer units represented by the general formula (5) include: 



- ( CH2-CH ) - 

I 

OCH^CHaPhPhCOO'M 



- ( CHj-CH ) - 

30 

I 

OCH,CH,OPhPhCOOM 

35 



-( CH2-CH )- 

40 I 

OCHjCH,OPliNpCOO'M 



45 "( CH2-CH )~ 

I 

OCH,CH,CH,OPhPhCOOM 

50 



- ( CH2-CH ) - 

I 

OCHjCH ( CH, ) OPhPhCOOM 
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( CHj-CH )- 
I 

OCH,CH ( CjHs ) OPhPhCXXJ^M 

( CHj-CH ) - 
I 

OCH,CH ( C,Ht ) OPhPhCOOM 

-( CHj-CH )- 

I 

O ( CHjCHaO ) jPhPhCOOM 

- ( CHj-CH ) - 

I 

O ( CH,CH,0 ) jPhPhCOO'M 

- ( CHj-CH ) - 

I 

O ( CHjCHjO ) jPhNpCOOM 

- ( CHj-CH ) - 

I 

O ( CH,CH,0 ) ,PhNpCOO"M 

( CHj-CH ) - 
I 

OCHjCHjO ( CH, ) jPhPhCOOM 

( CHj-CH ) - 
I 

OCHjCHjO ( CH, ) jPhPhCOO'M 
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( CHj-CH )- 
I 

OCHjCHjO ( CH, ) «PhPhCOO"M 

( CHa-CH ) - 
I 

OCHjCHjO ( CH, ) jPhNpCOOM 

- ( CHj-CH ) - 

I 

0( CH,CH,0 ) .PhPhCOOM 

- ( CHj-CH ) - 

I 

O ( CH,CH,0 ) ^PhPhCOO'M 

CHj-CH ) - 
I 

OCHjCHjO ( CH,CH,CH,0 ) ,PhPhCOO"M 

- { CHj-CH ) - 

I 

OCH,CH,OPyPhCOO"M 

( CHj-CH ) - 
I 

OCHjCHjO ( CH, ) „PhPhCOO"M 
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CHa-CH ) - 
I 

O ( CHjCHjO ) , ( CH, ) jPhPhCOOM 

CHj-CH ) - 
I 

O ( CHjCHjO ) , ( CH, ) jPhPhCOOM 

-( CHj-CH )- 

I 

O ( CHjCHjO ) „PhPhCOOM 

- ( CHj-CH ) - 

I 

O ( CHjCHjO ) „PhPhCOO*M 

CHj-CH ) - 
I 

O ( CHjCHjO ) 2 ( CH, ) .OPhPhCOOM 

CHj-CH ) - 
I 

O ( CH,CH,0 ) , ( CH, ) ,OPhPhCX)0"M 

CHj-CH ) - 
I 

O ( CH,CH,0 ) . ( CH, ) .OPhPhCOO^M 
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CH2-CH ) - 
I 

O ( CH,CH,0 ) „ ( CH, ) i,OPhPhPhCOO"M 

CHj-CH ) - 
I 

O ( CHjCHjO ) xs ( CH, ) „OPhPhCOO"M 

CHj-CH ) - 
I 

O ( CH,CH,0 ) , ( CH, ) „OPhPhCOOM 

( CH2-CH ) - 
I 

O ( CH, ) eO ( CH, ) jOPhPhCOOM 

( CHj-CH )- 
I 

O { CH, ) «0 ( CH, ) jOPhPhCOOM 

( CHj-CH )- 
I 

O ( CH, ) 4O ( CH, ) pPhPhCOO-M 

( CHj-CH ) - 
I 

O ( CH, ) bO ( CH, ) jOPhPhCOOM 
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- ( CHj-CH ) - 

I 

O ( CH, ) jO ( CHa ) .OPhPhCOOM 



-( CHj-CH )- 

I 

OCH ( CH, ) CH,0 ( CHj ) .OPhPhCOO'M 

15 



- ( CHj-CH ) - 

20 j 

OCH ( CHj ) CHjO ( CHj ) .OPhPhCOOM 

-( CHj-CH )- 

I 

30 OCH,CH(CH3)0(CH2)i,OPhPhCOO-M 

- ( CH,-CH ) - 



35 

OCH ( CjH, ) CH,0 ( CH, ) „OPhPhCOO"M 



^0 -( CH^-CH )- 

I 

OCH,CH { CH, ) O ( CH, ) „OPhPhCOOM 

45 



- ( CH,-CH ) - 

50 I 

OCH,CH,0 ( CH, ) ,OPhPhCOO"M 

55 
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-{ CHj-CH )- 

I 

OCKfiUfi ( CH, ) jOPhPhCOOTl 

- ( CHj-CH ) - 

I 

OCHjCHjO ( CH, ) «OPhPhCCX)M 

- ( CH^-CH ) - 

I 

O ( CHj ) 4O ( CHj ) sOPhPyirCOOM 

-( CH2-CH )- 

I 

OCHjCHjO ( CH, ) ^OPhPhCWM 

-( CHj-CH )- 

I 

O ( CHjCHjO ) J ( CH, ) jOPhPhCOOM 

- ( CHa-CH ) - 

I 

OCHjCHjO ( CH, ) .OPhPhCOOM 

-( CH2-CH )- 

I 

OCHjCHjO ( CH, ) ,oOPhPhPhCOO"M 
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- ( CHj-CH ) - 

I 

CX:H,CH,0 ( CH, ) ^OPhPhCOOM 



-( CHj-CH )- 

10 

I 

OCH^CHjO ( CH^ ) joOPhPhCOOM 

15 

wherein Ph is 1 ,4-phenylene or 1 ,3-plienylene; Py is 2,5-pirimidylene; 2,5-Pyr is pyridylene; and Np is 2,6-naplitliylene, 
1 ,4-naplitliylene or 1 ,5-naplitliylene. 

[0126] Preferably, in the general formula (5), A is an alkylene group of a carbon number of 2 to 1 0, where A may be 
substituted with methyl, ethyl, propyl, phenyl or the like; 

20 

m is an integer of 1 to 10; 

B is an alkylene group being methylene, ethylene, propylene, butylenes, pentylene, hexylene, heptylene, octylene 
or the like; 

D is phenylene, pyridylene, pirimidylene, naphthylene, anthranylene, phenanthranylene, thiophenylene, furanylene 
25 or the like; 

n is an integer of 2 to 5; 

M is a monovalent metal cations, e.g., sodium, potassium and lithium or a polyvalent metal cation such as mag- 
nesium, calcium, nickel and iron. When M is a polyvalent metal cation, it forms an ion pair with 2 or more COO" 
anions. 

30 

[0127] The repeating monomer unit represented by the general formula (5) is preferably the one represented by the 
general formula (10): 



General Formula (10) 

- ( CH2 - CH ) " 

40 ' I 

O (A0)„ B (D)n €00- M 



wherein A is ethylene or propylene; m is an integer of 0 to 5, and when m is 2 or more, A may be different at each 
45 occurrence; B is a single bond or alkylene of 1 to 5 carbon atoms; D is phenylene or naphthylene; n is an integer of 2 
to 5, and when n is 2 or more, D may be different at each occurrence; and M is a mono- or polyvalent metal cation. 
[0128] The polymer compound comprising the monomer units represented by the general formula (5) can be pro- 
duced by alkaline hydrolysis of the terminal ester segment of a polymer compound comprised of the corresponding 
monomer unit represented by the general formula (4). It may be also produced by acid hydrolysis followed by alkali 
50 treatment. However, the former process is more preferable. 

[0129] The polymer compound comprising monomer units represented by the general formula (5) has a number- 
average molecular weight of 200 to 10,000,000, preferably 1000 to 1 ,000,000. Those having a molecular weight above 
10,000,000 may not be readily dispersed in a solvent, because of excessive entanglement within or between the pol- 
ymer chains, and those of a molecular weight below 200 may not exhibit full steric effect of a polymer compound due 
55 to too small molecular weight. The polymer compound of the present invention may be a homopolymer comprising a 
single monomer unit or copolymer comprising two or more monomer units. In the case of copolymer, it contains a 
monomer unit represented by the general formula (5) preferably at 1% by mole or more, more preferably 3% by mole 
or more. When the content of the monomer unit represented by the general formula (5) is lower than 1% by mole. 
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functions such as dispersion innprovennent nnay not be satisfactorily exhibited. Preferably, the copolynner contains vinyl 
ether monomer units 50% by mole or more of the monomer units, more preferably 80% by mole or more. 
[0130] The polymer compound of each of the fifth and sixth aspects of the present invention is suitably used as a 
component for a composition of the first aspect of the present invention. 

5 

<Polymer compound of the seventh aspect> 

[0131] The seventh aspect of the present invention is the block polymer compound having a monomer unit repre- 
sented by the general formula (1). 
10 [0132] In the general formula (1) representing the monomer unit contained in the block polymer compound of the 
present invention, carbon number of A, the preferable ranges of m and n, and specific examples of A, B, D and R are 
the same as those in the general formula (1 ) for the polymer compound of the first aspect. 

[0133] IVIore specifically, in the general formula (1), A as an alkylene group preferably has a carbon number of 2 to 

10. The alkylene group as A may be substituted with methyl, ethyl, propyl, phenyl or the like. 

15 

m is an integer preferably of 1 to 10. 

B as an alkylene group is methylene, ethylene, propylene, butylenes, pentylene, hexylene, heptylene, octylene or 
the like. 

D as an aromatic ring structure is phenylene, pyridylene, pirimidylene, naphthylene, anthranylene, phenanthran- 
20 yiene, thiophenylene, furanylene or the like, 

n is an integer preferably of 1 to 5. 

R as an alkyi group preferably has a carbon number of 1 to 1 0. R as an aromatic ring structure is phenyl, pyridyl, 
biphenyl group or the like. It may be substituted with an alkyI, alkoxy group, or the like. 

25 [0134] The preferable monomer unit represented by the general formula (6) is the preferable one included in the 
block polymer of the present invention. 

[0135] The specific examples of the repeating monomer unit represented by the general formula (1) are also the 
specific ones for the block polymer compound of the present invention. 

[01 36] The block polymer compound can be produced preferably by polymerization of the polymerizable compound 
30 represented by the general formula (3). This process is mainly effected by cationic polymerization in the presence of 

a polymerization initiator. The polymerization initiators useful for the above process include protonic acids, e.g., hydro- 
chloric, sulfuric, methanesulfonic, trifluoroacetic, trifluoromethanesulfonic and perchloric acid; and combinations of 
Lewis acid (e.g., BF3, AICI3, TiCl4, SnC^, FeCIs, RAICI2 or R^ 5AICI1 5, where R is an alkyI) and cation source (e.g., 
protonic acid and water, alcohol or adduct of vinyl ether and carboxylic acid). The polymer compound can be produced 
35 by the polymerization of the polymerizable compound (monomer) represented by the general formula (3) proceeding 
in the presence of the polymerization initiator. 

[0137] Next, the polymerization process more suitably used for the present invention is described. A number of 
processes have been proposed for production of polymers comprised of polyvinyl ether monomer units (e.g.. Patent 
Document 10). Representative one is cation living polymerization proposed by Aoshima et al (Patent Documents 11 

40 and 12). Cation living polymerization can produce various polymers with a precise length (molecular weight), and these 
polymers include homopolymers, copolymers comprised of plural monomer components, block polymers, graft poly- 
mers and graduation polymers. Alternatively, living polymerization process can be carried out using HI/I2 or HCI/SnCl4. 
[0138] The block polymer compound of the seventh aspect has a block segment comprised of monomer units rep- 
resented by the general formula (1 ), and at least one block segment different from the above segment. 

45 [0139] The monomer unit constituting the block segment different from that represented by the general formula (1) 
is preferably represented by the general formula (11): 

General Foinnula (11) 

50 

- ( CHa-CH ) - 

I 

wherein R"" is selected from the group consisting of a straight, branched or cyclic alkyI group of 1 to 18 carbon atoms, 
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Ph, Pyr, Ph-Ph, Ph-Pyr, -(CH(R2)-CH(R3)-0)p-R4 and -(CH2)nn-(0)n-R'^, where the aromatic ring may be substituted 
with a straight or branched alkyi group of 1 to 4 carbon atoms, and carbon atom in the aromatic ring may be replaced 
by nitrogen atom; 

5 p is an integer of 1 to 1 8, m is an integer of 1 to 36, and n is 0 or 1 ; 

R2 and R2 are each independently a hydrogen atom or CH3; 

R'* is selected from the group consisting of hydrogen atom, a straight, branched or cyclic alkyI group of 1 to 18 
carbon atoms, Ph, Pyr, Ph-Ph, Ph-Pyr, -CHO, -C0-CH=CH2, -CO-C(CH3)=CH2 and -CHgCOOR^, and when 
is other than hydrogen atom, the hydrogen atom bound to the carbon atom may be replaced by a straight-chain 
10 or branched alky! group of 1 to 4 carbon atoms, or F, CI or Br, and the carbon atom in the aromatic ring may be 

replaced by nitrogen atom; 

R7 is hydrogen atom, or an alkyI group of 1 to 4 carbon atoms; and 
Ph is phenyl group, and Pyr is pyridyl group. 

15 [0140] More specifically, these monomer units include: 



- ( CHa-CH ) - 

20 I 

0CH2CH2OC2HS 



25 - ( CHa-CH ) - 

I 



30 



35 



40 



45 



50 



OCHaCHaOCHa 



( CH2-CH ) - 

I 

OCHaCHaOPh 



( CHa-CH ) - 

I 



OCH2CH (CHs)a 



- ( CHa-CH ) 

I 



OCHaCHaOH 



[0141] The block polymer of the present invention contains the monomer units represented by the general formula 
(1) 0.01 to 99.5% by mole of the polymer compound, preferably 1 to 95%. If the content Is lower than 0.01%, it may 
have an insufficient interaction on the polymer compound, above 99.5%, it may exhibit its function insufficiently, because 
of the excessive interaction conversely. The monomer units other than those represented by the general formula (1) 
55 are Incorporated at 0.5 to 99.99% by mole of the polymer compound, preferably 5 to 99%. 

[0142] The block polymer compound comprising monomer units represented by the general formula (1) has a 
number-average molecular weight (Mn) of 200 to 10,000,000, preferably 1000 to 1 ,000,000. The compound having a 
molecular weight above 10,000,000 may not be readily dispersed in a solvent, because of excessive entanglement 
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within or between tine polynner cinains. On tine otiier liand, tliose liaving a molecular weiglit below 200 may be difficult 
to fully exhibit the steric effect as a polymer compound, because of excessively low molecular weight. 

<Block polymer compound of the eighth aspect> 

5 

[0143] The eighth aspect of the present invention is a block polymer compound comprised of monomer units repre- 
sented by the general formula (2). 

[0144] In the general formula (2) representing the monomer unit contained in the block polymer compound of the 
present invention, the preferable A, m, B, D, n, M, and their specific examples are the same as described for the second 

'io aspect above. 

[0145] Specific examples of the monomer units represented by the general formula (2) in the second aspect of the 
present inventions are also those of the monomer units for the block polymer of the present invention. 
[0146] The block polymer compound having a monomer unit represented by the general formula (2) can be produced 
by alkali hydrolysis of the terminal ester segment of a polymer compound comprised of corresponding monomer units 
^5 represented by the general formula (1 ). It may be also produced by acid hydrolysis, followed by alkali treatment. How- 
ever, the former process is more preferable. It may be also produced by hydrolysis in the presence of an alkali, followed 
by cation exchanging. 

[0147] The polymer compound of the eighth aspect has a block segment, and at least one block segment having a 
structure different from that of the former. The monomer units constituting the block segment different from that rep- 

20 resented by the general formula (2) is preferably represented by the general formula (11). 

[0148] The monomer unit represented by the general formula (2) to be contained in the block polymer compound of 
the present invention is incorporated at 0.01 to 99.5% by mole of the whole polymer compound, preferably 1 to 95%. 
Its content beyond the above range is not desirable; it may have an insufficient interaction on the polymer compound 
when present at below 0.01 %, and may exhibit its function insufficiently when present at above 99.5% because of the 

25 excessive interaction conversely. The monomer unit other than that represented by the general formula (2) is incorpo- 
rated at 0.5 to 99.99% by mole of the whole polymer compound, preferably 5 to 99%. 

[0149] The block polymer compound comprising monomer units represented by the general formula (2) has a 
number-average molecular weight (Mn) of 200 to 1 0,000,000, preferably 1 000 to 1 ,000,000. The compound having a 
molecular weight above 10,000,000 may not be readily dispersed in a solvent, because of excessive entanglement 

30 within or between the polymer chains. On the other hand, those having a molecular weight below 200 may be difficult 
to fully exhibit the steric effect as a polymer compound, because of excessively low molecular weight. 
[0150] One of the favorable properties which the block polymer compounds of the seventh and eighth aspects are 
expected to exhibit is an amphipathic property. This property can be realized by providing the compound with hydro- 
phobic and hydrophilic block segments simultaneously. The block polymer compound of the present invention can form 

35 a micellar condition in an aqueous solvent, when it is amphipathic. In such a case, the amphipathic polymer compound 
has properties desirable properties for recording materials, which is discussed later. 

[0151] For improved dispersion stability and inclusion capacity, it is preferable for the block polymer to have more 
flexible molecular motion in view of entanglement and affinity with the functional material. Flexible block polymers are 
also preferable because it can easily form a coating layer on a recording medium, as discussed later. For this reason, 

40 glass transition temperature Tg of the main chain of the block polymer is preferably 20°G or lower, more preferably 
0°G or lower, still more preferably -20°G or lower. Generally speaking, polyvinyl ether polymers have a low Tg and 
flexibility. l\/lost of the above monomer units have a glass transition temperature of around -20°G or lower. 
[0152] The polymer compounds of the fifth and sixth aspects of the present invention, and block polymer compounds 
of the seventh and eighth aspects are each the preferable component for the composition of the first aspect of the 

45 present invention. 

[0153] Each segment in the block polymer compound may be composed of a single monomer unit, or 2 or more 
monomer units. Moreover, the block polymer compound of the present invention may be a di-, tri- or tetra-block polymer 
or higher. It may be also a block polymer graft-bonded to another polymer. 

50 <Block polymer compound of the ninth aspect> 

[01 54] The block polymer compound of the present invention is characterized by having an aromatic carboxylic acid 
structure. One of the characteristics of an aromatic carboxylic acid is a high acidity in comparison with carbolic acid, 
or aliphatic carboxylic acids, that is, it has a lower pKa representing acidity. This means that dissociation degree of 
55 aromatic carboxylic acid or its alkali salt is high. As such, it can realize a block polymer having high amphipathic 
properties, which can disperse functional material and stabilize the dispersion efficiently. 

[0155] The block polymer of the present invention can be an organic acid and its alkali salt having a pKa value of 
4.5 or less, more preferably 4.3 or less. Thus, due to its high dissociation degree, it realizes a block polymer having 



49 



EP1 357 138 A1 



high amphipathic properties, as well as higher dispersibility and dispersion stability of a functional material. pKa value 
is a dissociation index of an acid. pKa can be deternnined fronn its concentration and hydrogen ion concentration in 
water as described below. 

[0156] In the present invention, when pKa of a polynner is detennined, the concentration is mole concentration of the 
5 monomer units having acidic functional group, not the mole concentration of the polymer. The mole concentration of 

the monomer units can be determined by acid-base titration, or by NMR analysis. 

[0157] In a dilute aqueous solution, acid dissociation constant Ka is represented by [H30+][B']/[BH], where BH is an 
organic acid. Bis the conjugate base of the organic acid. pKa is -logKa. 

[01 58] pKa can be deternnined by using hydrogen ion concentration measured by a pH meter and the above-defined 

10 mole concentration. 

[0159] As described above, the present invention provides a polymer compound which is suitably used to prepare 
an ink or a toner composition by dispersing a colorant or solid component more efficiently. The composition of the 
present invention is suitably used for various image-forming methods, e.g., electrophotography and ink-jet printing. 
[0160] Moreover, the polymer compound of the present invention, with a solvent or dispersion medium, can provide 
15 compositions of the present invention, e.g., ink or toner compositions, and recording materials. 

[0161] The present invention is described in more detail by EXAMPLES, which by no means limit the present inven- 
tion. 

EXAMPLE 1 

20 

Synthesis of 
[01 62] 

25 

CHi « CHOCHtCHiO COOCiHi 

[0163] A mixture of 0.8 mols of potassium carbonate, 0.42 mols of ethyl 4-hydroxybenzoate and 4 g of tetrabutyl 
30 ammonium iodide in 300 mL ethanol and 0.42 mols of 2-chloroethyl vinyl ether was heated under reflux for 40 hours 

in a nitrogen atmosphere. The reaction mixture was filtered, distilled to remove the solvent, then applied to column 
chromatography, and recrystallized from methanol. This produced 



35 

CHs = CHOCHaCHzO 




COOCaHs 



99.9% pure as determined by gas chromatography, in a yield of 32%. 
40 [0164] The compound prepared in EXAMPLE 1 was hydrolyzed, and the resultant carboxylic acid had a pKa value 
of 4.38 in water. 

EXAMPLE 2 

45 Synthesis of Polymer Compound (1) 

[0165] 0.1 mols of the polymerizable compound prepared in EXAMPLE 1 , 0.001 mols of water and 0.005 mols of 

ethyl aluminum dichloride were reacted by cationic polymerization in anhydrous toluene. 

[0166] The reaction was allowed to proceed for 20 hours, and then stopped adding methylene chloride and water to 
50 the reaction mixture. The mixture was washed with water, with dilute hydrochloric acid and then with an alkali, dried 
on anhydrous sodium sulfate, and distilled to remove the solvent, to produce a high molecular weight compound (pol- 
ymer). It had a number-average molecular weight of 4,100, determined by volume exclusion chromatography. 
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EXAMPLE 3 
Synthesis of 
5 [01 67] 

CH2=CHO ( CH2CH2O ) 2 ^O" COOC^Hs 



CHj^CHOCCHjCHiOa ""O^ COOC2H5 

^5 was prepared in tlie same manner as in EXAIVIPLE 1, except tliat ethyl 4-hydroxybenzoate was replaced by 
CH2=CHOCH2CH20CH2CH20Ts (Ts is tosyl group) (yield: 21%). 

EXAMPLE 4 

20 Synthesis of 

[0168] 

CH2=CH0CH2CH20 Ch COOC2H5 

CHa^CHOCHzCHaO ""O O*" COOC2H5 

30 

was prepared in the same manner as in EXAMPLE 1 , except that ethyl 4-hydroxybenzoate was replaced by ethyl 4-(4'- 
hydroxyphenyl)benzoate (yield: 22%). 

[0169] The polymerizable compound prepared in each of EXAMPLES 3 and 4 was polymerized in a manner similar 
to that for EXAMPLE 2, to prepare the polymer compound. These compounds had number-average molecular weights 
35 of 1 ,800 and 3,400, respectively, determined by volume exclusion chromatography. 

EXAMPLE 5 

Synthesis of Polymer Compound (2) 

40 

[0170] The polymer compound prepared in EXAMPLE 2 was stirred with a 5N aqueous solution of sodium hydroxide 
at room temperature (23°C) for 40 hours to hydrolyze the ester. The reaction mixture was neutralized with 5N hydro- 
chloric acid, extracted with methylene chloride, dried, distilled to remove the solvent so as to obtain free carboxylic 
acid polymer. Neutralized with the same amount of 1 N sodium hydroxide and distilled to remove water, sodium carboxyl 
45 ate salt polymer was obtained. 

EXAMPLE 6 

Production of Ink Composition (1) 

50 

[0171] Three parts of pigment (Cabot's Mogul L), 5 parts of the polymer compound prepared in EXAMPLE 2 and 15 
parts of diethylene glycol were dispersed in 77 parts of ion-exchanged water by an ultrasonic homogenizer, all parts 
by weight. The resulting dispersion was filtered through a 1 |xm filter under pressure, to prepare an ink composition. 
The pigment was found well dispersed. 
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EXAMPLE 7 

Production of Ink Composition (2) 

5 [0172] Tliree parts of pigment (Cabot's IVIogul L), 5 parts of the sodium carboxylate salt type polymer prepared in 
EXAMPLE 5 and 15 parts of diethylene glycol were dispersed in 79 parts of ion-exchanged water using an ultrasonic 
homogenizer, all parts by weight. The resulting dispersion was filtered through a filter of 1 ^m pore size under pressure, 
to prepare an ink composition. The pigment was found well dispersed. 

10 EXAMPLE 8 

Printing Test (1) 

[0173] The ink-jet printing test was carried out using the ink composition prepared in EXAMPLE 7. Normal paper 
^5 was printed with this ink composition by an Inkjet printer (Canon's Bubble Jet Printer BJF800). The fine, black letters 
were printed. 

EXAMPLE 9 

20 Production of Toner Composition (1) 

[01 74] The free carboxylic acid polymer as the precursor for the sodium carboxylate polymer prepared in EXAM PLE 

5 was used to prepare a toner composition by the following procedure. 

[0175] 100 parts of a polyester resin (synthesized from bisphenol A, terephthalic acid, n-dedecenylsuccinic acid, 
25 trimellitic acid and diethylene glycol in a molar ratio of 20:38:10:5:27), 70 parts of magnetite (Fe304), 3 parts of the 
free carboxylic acid polymer described above, 2 parts of triphenylmethane-based dye and 3 parts of a low-molecular 
weight polypropylene, all parts by weight, were preliminarily mixed, and then molten/kneaded by an extruder. The 
mixture was cooled, roughly divided by a speed mill, finely divided by a jet mill and classified by a zigzag classifier, to 
produce a toner having a volume-average diameter of 11 ^m. 
30 [01 76] 1 00 parts of the toner was mixed with 0.4 parts of positively chargeable, hydrophobic, dry type silica, treated 
with an amino-modified silicone oil (viscosity: 100cp at 25°C and amine equivalents: 800) and 0.2 parts of spherical 
PVDF particles (average particle diameter: 0.2 \im) by a Henschel mixer, all parts by weight, to prepare a positively 
chargeable toner composition. The toner composition gave a fine copy on a copier (Canon's copier NP-3525). 

35 <Synthesis of Block Polymer Compound and Production of Composition> 

[0177] In EXAMPLES 10 to 18, the polymerizable compound prepared in EXAMPLE 1 is referred to as Monomer B. 

EXAMPLE 10 

40 

Synthesis of AB Block Polymer Compound of Isobutyl Vinyl Ether (IBVE: Block Component A) and Monomer B (Block 
Component B) 

[0178] A glass container equipped with a stop cock was purged with nitrogen, and heated at 250°C to remove ad- 
45 sorbed water. The container was cooled to room temperature, and charged with 12 mmols of IBVE, 16 mmols of ethyl 
acetate, 0.05 mmols of 1 -isobutoxyethyl acetate and 11 mL of toluene. The reaction was cooled, to which 0.2 mmols 
of ethyl aluminum sesqui-chloride (equimolar mixture of diethyl aluminum chloride and ethyl aluminum dichloride) was 
added at 0°C to initiate the polymerization to synthesize the component A for the AB block polymer. Molecular weight 
of the component A (IBVE) was monitored periodically by molecular-sieve column chromatography (GPC) to determine 
50 completion of the polymerization. 

[0179] Then a toluene solution containing 1 0 mmols of Monomer B (block component B) was added to the reaction, 
and the polymerization was continued for 20 hours and then stopped by adding an aqueous solution of 0.3% by weight 
of ammonia/methanol. The reaction mixture was diluted with dichloromethane, and washed 3 times with 0.6M hydro- 
chloric acid and then 3 times with distilled water. The resulting organic phase was concentrated to dryness on an 
55 evaporator, dried under a vacuum, and dialyzed repeatedly through a semi-permeable membrane of cellulose in a 
methanol solvent to remove the monomer compound, to prepare a diblock polymer as the target product. The polym- 
erization ratio A/B was 1 00/28. The compound was identified by NMR and GPC. It had an Mn value of 30,700 and Mw/ 
Mn ratio of 1.38. 
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EXAMPLE 11 

[0180] The block polymer compound prepared in EXAMPLE 10 was hydrolyzed in a mixed aqueous solution of 
dimethylformamide and sodium hydroxide. As a result, side chains of the block component B were hydrolyzed, yielding 
5 a dibiock polymer sodium salt. The compound was identified by NMR and GPC. 

[0181] Itwas furtherneutralized with 0.1 N hydrochloric acid in a water dispersion to have the component B converted 
into free carboxyl group. The compound was identified by NMR and GPC. 

[0182] The carboxylic acid segment in the above block polymer had a pKa value of 4.29 in water. 
10 EXAMPLE 12 

Synthesis of Block Polymer (2) 

[0183] A block polymer was prepared in the same manner as in EXAMPLE 1 0, except that IBVE as the component 
^5 B for the block polymer was replaced by 2-ethoxyethyl vinyl ether. Its polymerization ratio A/B was 100/29. It had an 
Mn value of 28,700 and Mw/Mn ratio of 1 .45. 

EXAMPLE 13 

20 Production of Ink Composition (3) 

[0184] 3 parts of a black-color pigment (Cabot's Mogul L), 4 parts of the sodium salt type block polymer prepared in 
EXAMPLE 11 and 15 parts of diethylene glycol were dispersed in 78 parts of ion-exchanged water by an ultrasonic 
homogenizer, all parts by weight. The resulting dispersion was filtered through a 1 |xm filter under pressure, to prepare 
25 an ink composition. The pigment was found well dispersed. 

EXAMPLE 14 

Print Test (2) 

30 

[0185] The ink-jet printing test was carried out using the ink composition prepared in EXAMPLE 13, where a common 
paper was printed with the ink composition prepared in EXAMPLE 13 by an ink jet printer (Canon's Bubble Jet Printer 
BJF800), whose ink tank was filled with the composition. The fine, black letters were printed. 

35 EXAMPLE 15 

Production of Toner Composition (2) 

[0186] The dibiock polymer of free carboxylic acid form prepared in EXAMPLE 11 was used to prepare a toner 

40 composition by the following procedure. 

[0187] 100 parts of a polyester resin (synthesized from bisphenol A, terephthalic acid, n-dedecenylsuccinic acid, 
trimellitic acid and diethylene glycol in a molar ratio of 20:38:10:5:27), 70 parts of magnetite (Fe304), 3 parts of the 
free carboxylic acid polymer prepared in EXAMPLE 11,2 parts of triphenylmethane dye and 3 parts of a low-molecular 
weight polypropylene, all parts by weight, were preliminarily mixed, and then molten/kneaded by an extruder. The 

45 mixture was cooled, roughly divided by a speed mill, finely pulverized by a jet mill and classified by a zigzag classifier, 
to produce a toner having a volume-average diameter of 11 |im. 

[0188] 1 00 parts of the toner was mixed with 0.4 parts of positively chargeable, hydrophobic, dry type silica that had 

been treated with an amino-modified silicone oil (viscosity: lOOcp at 25°C and amine equivalents: 800) and 0.2 parts 
of spherical PVDF particles (average particle diameter: 0.2 ^m) by a Henschel mixer, all parts by weight, to prepare a 
50 positively-chargeable toner composition. The toner composition gave a fine, black-colored copy using a copier (Canon's 
product NP-3525). 

EXAMPLE 16 

55 Production of Ink Composition (4) 

[01 89] 26 parts of the dibiock polymer of free carboxylic form prepared in EXAM PLE 1 1 and 1 0 parts of an oil-soluble 
dye (Oil Blue N, Aldrich) were co-dissolved in dimethylformamide, and the solution was turned into an aqueous phase 
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with 400 parts of distilled water, all parts by weight, to prepare an ink composition. The Oil Blue component was not 
separated or precipitated, when the ink composition was left to stand for 10 days. 

[0190] The diblock polymer prepared in EXAMPLE 12 was hydrolyzed in a manner similar to that in EXAMPLE 11 
to prepare a block polymer of carboxylic acid salt form. 26 parts of the block polymer and 1 0 parts of an oil-soluble dye 
(Aldrich's Oil Blue N) were co-dissolved in dimethylformamide, and the solution was turned into an aqueous phase 
with 400 parts of distilled water, all parts by weight, to prepare an ink composition in the same manner as in EXAMPLE 
16. It is known that the poly-2-ethoxyethyl vinyl ether segment being the hydrophobic segment of the compound be- 
comes hydrophilic at low temperature. When the compound was cooled to 0°G, the oil-soluble dye (Oil Blue) separated 
out, indicating that the dye had been included in the polymer micelles. 

EXAMPLE 17 

Thickening 

[0191] The dispersion of micelles holding the oil-soluble dye, prepared in EXAMPLE 1 6, was treated with 2N hydro- 
chloric acid to be pH 3. As a result, the composition became greatly viscous to have a viscosity of 0.250 Pas (250 cps). 
When the same printing test was carried out as in EXAMPLE 8 on normal paper sprayed with hydrochloric acid, fine 
prints were obtained. When these prints were rubbed with a line marker, no blue tailing was observed, proving good 
fixability and water resistance of the print. 

EXAMPLE 18 

[0192] A diblock polymer compound was prepared in the same manner as in EXAMPLE 10, except that Monomer 
B was replaced by a monomer having a structure represented by 




QCHaCHaOCHaCHaO— (\ /) — COOCI-b 



A composition was prepared in the same manner as in EXAMPLE 13 using the above polymer, and print test by ink- 
jet system was carried out also in the same manner as in EXAMPLE 8. The fine prints were obtained. 

COMPARATIVE EXAMPLE 

[0193] An ink composition was prepared using styrene-sodium acrylate copolymer (polymerization ratio: 100/30, 
number-average molecular weight: 33,000) in the same manner as in EXAMPLE 13. The printing test was also carried 
out in the same manner as in EXAMPLE 8 using a BJF800 printer, whose ink tank was filled with the composition. It 
could not be discharged from the printer, and no print was obtained. 



Claims 

1. A composition comprising a polymer compound and a medium being a solvent or a binder resin, the polymer 
compound comprising a monomer unit represented by the general formula (1): 



- ( CHz-CH ) - 

I 

O (AO)„ B (D)„ COOR 

wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m 
is an integer of 0 to 30, and when m is 2 or more, A is the same or different each other; B is a single bond or an 
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alkylene with or without substitution; D is an aronnatic ring structure; n is an integer of 1 to 10, and when n is 2 or 
nnore, D is the sanne or different with each other; and R is a hydrogen atonn, an alkyi group with or without substi- 
tution, or an aromatic ring structure with or without substitution; or 
a nnononner unit represented by the general fornnula (2) 



- ( CHa-CH ) - 

I 

O (AO)„ B (D)„ COQ-M 



wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m 
is an integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or 
^5 alkylene with or without substitution; D is an aromatic ring structure; n is an integer of 1 to 1 0, and when n is 2 or 

more, D is the same or different from each other; and M is a mono- or poly-valent metal cation. 

2. The composition according to claim 1 , wherein said polymer compound is a block polymer compound. 

20 3. The composition according to claim 2, wherein said block polymer compound is amphipathic. 

4. The composition according to claim 3, wherein the medium is a solvent, and said polymer compound forms a 
micelle in said solvent. 

25 5. A recording material comprising a composition of claim 1 and a colorant. 

6. The recording material according to claim 5, wherein the recording material is a toner composition and the medium 
is a binder resin. 

30 7. The recording material according to claim 5, wherein the recording material is an ink composition, and the medium 

is a solvent. 

8. A recording method using a recording material according to claim 5, comprising a step of bringing a hydrogen ion 
or metal cation in contact with said composition for thickening. 

35 

9. An image-forming method using a recording material according to claim 7, wherein said ink composition is applied 
by ink-jet recording on a recording medium. 

10. A block polymer compound comprising a monomer unit being an organic acid or a salt thereof, wherein the block 
40 polymer compound has a main chain of polyvinyl ether and pKa of 4.50 or less. 

1 1 . A composition comprising a block polymer compound according to claim 1 0 and a solvent or a binder resin. 

12. A recording material comprising a composition according to claim 11 and a colorant. 

45 

13. A composition comprising a block polymer compound and a solvent or a binder resin, wherein the block polymer 
comprises a polyvinyl ether monomer unit selected from the group consisting of carboxylate ester, carboxylic acid 
and carboxylic acid salt. 

50 14. A recording material comprising a composition according to claim 13, and a coloring material. 
15. A polymerizable compound represented by the general formula (3): 

55 CH2 = CHO (AO) ^ B (D)^ COOR 

wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m 
is an integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or 
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alkylene with or without substitution; D is an aromatic ring structure; n is an integer of 2 to 10, and D is the sanne 
or different fronn each other; and R is a hydrogen atonri, an alkyi group with or without substitution, or an aronnatic 
ring structure with or without substitution. 

16. A polynner compound comprising a monomer unit represented by the general formula (4): 



- ( CH2 ~ CH ) - 

I 

O (AO)„ B (D)„ COOR 



wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m 
is an integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or 
alkylene with or without substitution; D is an aromatic ring structure; n is an integer of 2 to 10, and D is the same 
or different from each other; and R is a hydrogen atom, an alkyI group with or without substitution, or an aromatic 
ring structure with or without substitution. 

17. A polymer compound comprising a monomer unit represented by the general formula (5): 

- ( CH3-CH ) - 

I 

O (A0)„ B (D)„ COO M 

wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m 
is an integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or 
alkylene with or without substitution; D is an aromatic ring structure; n is an integer of 2 to 10, and D is the same 
or different from each other; and M is a mono- or poly-valent metal cation. 

18. A block polymer compound comprising a monomer unit represented by the general formula (1): 



- ( CHa-CH ) - 

I 

O (A0)„ B (D)„ COOR 

wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atoms with or without substitution; m 
is an integer of 0 to 30, and when m is 2 or more, A is the same or different from each other; B is a single bond or 
alkylene with or without substitution; D is an aromatic ring structure; n is an integer of 1 to 1 0, and when n is 2 or 
more, D is the same or different from each other; and R is a hydrogen atom, an alkyI group with or without substi- 
tution, or an aromatic ring structure with or without substitution. 

19. The block polymer compound according to claim 1 8, wherein the block polymer is amphipathic. 

20. A block polymer compound comprising a monomer unit represented by the general formula (2): 



- ( CH2-CH ) - 

I 

O (AO)m B (D)„ COO-M 
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wherein A is a straight-chain or branched alkylene group of 1 to 15 carbon atonns with or without substitution; m 
is an integer of 0 to 30, and when m is 2 or nriore, A is the same or different fronn each other; B is a single bond or 
alkylene with or without substitution; D is an aromatic ring structure; n is an integer of 1 to 10, and when n is 2 or 
more, D is the same or different from each other; and M is a mono- or poly-valent metal cation. 

. The block polymer compound according to claim 20, wherein the block polymer is amphipathic. 
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FIG. 1 
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